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Topics of the Month 


Fertiliser conditioning 


N Britain the problem of producing compound fertilisers 

with lasting friability has receded with the development of 
granulation. In the United States, where granulation is still 
in early stages gf development, the problem has steadily 
increased. The demand for compounds with higher and 
higher analyses intensifies manufacturers’ difficulties, for 
there must be less and less room in each ton for the con- 
ditioning ‘ filler.’ Indeed, the role of the filler has been sadly 
misinterpreted by fertiliser buyers. All too often it has been 
regarded as a means of dilution and greater profitability. 
While this may be true when excessive amounts of sand or 
other cheap minerals are used, it has been far from true 
when reasonable amounts of bulky organic materials have 
been incorporated. These materials undoubtedly minimised 
caking and setting and enabled compound fertilisers to be 
stored and later to be applied without serious physical 
handling problems. 

Now, except where the granulation process has been intro- 
duced, the manufacturer must find a filler which is highly 
effective as a conditioner, despite the fact that only a little 
of it may be added to each ton. An entirely new research 
approach to the whole problem of conditioning is being made 
in the United States. It has been found that the tendency 
for NPK mixtures to set is greatly dependent upon their 
initial content of moisture; below 1.5°,, of moisture—a low 
figure unlikely to be achieved in practice without deliberate 


CHEMICAL & PROCESS ENGINEERING, June 1952 


drying—there is little tendency to cake even under pressure. 
This confirms the outlook of at least a few fertiliser chemists 
who have suspected that the principal merit of a granulation 
plant resides in its drying chambers. The particle size of the 
fertiliser mixture is also a major influence. The strength of 
cakes formed by pressure falls rapidly as the particle size of 
the mixed materials increases. Indeed, changes in favourable 
directions for moisture content and particle sizes can produce 
larger reductions in the caking tendency than the reductions 
obtainable by using 5°, additions of established conditioners. 


As for conditioners themselves, their relative effectiveness 
varies inversely with their apparent densities; in. short, the 
bulkier they are the more likely it is that a small amount will 
exercise a large effect. The fact that they may be of organic 
origin is insignificant; it is simply a coincidence that many 
of the bulky materials available have, in fact, been organic 
wastes. Thus, diatomaceous earth (apparent density, 13 lb. 
cu.ft.) is superior to cocoa shell meal (25 apparent density). 
But the two most effective conditioners would seem to 
achieve their effects by chemical means. These are mag- 
nesium oxide (calcined magnesite) and urea. Remarkable 
reductions in caking have been obtained with 1°,, additions 
of the former and 2.5°,, additions of the latter. As both these 
materials themselves provide plant nutrients, urea being a 
particularly concentrated nitrogen supplier, it is possible 
to achieve excellent condition without reducing the nutrient 
values of mixed fertilisers. 


297 








Silver Jubilee of ‘ Food Manufacture’ 


HE June issue of our associate journal, Food Manu- 
facture, its Silver Jubilee number, is a landmark in the 
history of specialised technical journalism. In it are pub- 
lished brief but concise résumés of the progress of representa- 
tive sections of the food industry during the past 25 years 
and discussions of the problems facing it at the present time. 
During the 25 years of its existertce Food Manufacture 
has faithfully recorded the progress of the industry it serves, 
describing the multitudinous changes and improvements in 
its methods, the difficulties overcome and the many im- 
provisations rendered necessary to solve its problems, both 
in war and peace. 

Of the authors of the articles published in the June issue, 
there are some who contributed on their special subjects to 
the earliest issues of Food Manufacture. These experts have 
since been actively engaged in their particular branches of 
the food industry and are still so engaged. 

This considerably enlarged issue is worthy of being 
preserved for reference purposes for years to come. 


Fuel research report 


T this time of coal shortage, investigations into the more 
efficient use of fuel are of special importance. While, 
considered broadly, all studies carried out by the Fuel 
Research Board have that end in view, those which are 
directed particularly to the immediate saving of coal are 
yielding valuable results which are already being applied 
successfully in industry. Development work in hand at 
the Fuel Research Station, London, covers the chemical 
examination, carbonisation and gasification of coal, the 
production of oil and chemicals from coal, steam raising, 
gas turbines, atmospheric pollution and smoke abatement 
and other fuel problems. Details of research in some of these 
fields during 1946-49 were given on p. 82 of our February 
issue. A further report, ‘Fuel Research, 1949-50’ 
(H.M.S.O., 2s. 6d.), has recently been issued, and the lines 
on which this research has been continued are clearly indicated. 
One example is that experiments have been continued on 
the gasification of fine low-grade coals and cokes in order 
to provide producer gas, water-gas and gas for the synthesis 
of oil, while applications of the fluidised-solids and suspen- 
sion techniques have been studied. Investigations of the 
synthesis of oils from coal by the Fischer-Tropsch process 
and its modifications have also been carried on, and the 
construction of a pilot plant to produce 30 to §0 gal./day of 
product was started in the period under review. An in- 
vestigation is also in progress on the combustion of coal 
to provide the energy for a gas turbine, and experimental 
work has been undertaken using vortex and straight-through 
combustion chambers designed at the Fuel Research Station. 
Owing to the continuing sulphur shortage, methods for 
the removal of sulphur compounds from flue gases, par- 
ticularly in relation to the gases emitted from electricity 
generating stations, that have been studied at the station can 
be expected to be of considerable value, and more recently 
attention has been directed to a process in which ammoniacal 
liquor is used and sulphur is recovered, mainly in the form 
of ammonium sulphate. The promising results obtained in 
a small pilot plant led to a decision to erect at the station 
a larger plant to deal with 25,000 cu.ft./hr. of flue gas. If 
the process is a success, technically and economically, there 
should be considerable scope for its employment in this 
country. 
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Canada’s expanding oil industry 


ANADA now has a large and growing oil industry 
which processes $1,000,000 worth of crude oil every 
day and whose markets and total capacity, in spite of recent 
discoveries, are still about double the crude production in 
volume. However, owing to the large potentially productive 
regions in that country, it has been estimated that crude 
production may come to equal consumption within four or 
five years. The great future for the Canadian oil industry 
was emphasised at the recent annual dinner of the Institution 
of Chemical Engineers by Mr. John Rogers, the president 
of the Society of Chemical Industry and chairman of 
Imperial Chemical Industries Ltd., who referred in particular 
to the high status enjoyed by the chemical engineer in that 
country. 
At present, however, the greatest shortage of trained 
manpower in the Canadian oil industry is probably in 
chemical engineering, caused largely by the rapid expansion 
over the last five years. Of the 7,500 students now in the 
engineering departments of the main Canadian universities, 
more than 600 are studying chemical engineering and nearly 
220 of them are due to graduate this year. In particu'ar, 
the University of Alberta has initiated a course in petroleum 
engineering, in which about 60 students are taking port. 
Yet, in spite of the important developments in this indus- 
try, nearly 98°,, of the capital invested within the last five 
years originated in the North American continent, rather 
more than half of it coming from the United States. Here 
surely is a field in which British investments should be 
encouraged to a much greater degree. 


Chemicals from the oxidation of hydrocarbons 


HENOL and acetone, two chemicals in big demand, are 

to be made by a new process involving the oxidation of 
hydrocarbons. One project employing the process is in 
Canada, where B.A.-Shawinigan Co. (formed jointly by 
British American Oil Co. and Shawinigan Chemicals Ltd.) 
are building a plant for the manufacture of phenol and 
acetone by the oxidation of cumene or isopropylbenzene. 
The other is in the United States, where the Hercules 
Powder Co. are to build a plant for making phenol, p-cresol 
and acetone by the oxidation of both cumene and terpene 
hydrocarbons derived from pine oil, resin and turpentine, 
the ‘naval stores’ products in which Hercules have 
specialised for many years. The heart of the new process is 
the production of organic peroxides as the basic inter- 
mediates. These are readily converted by means of acid 
catalysts to phenol and ketones, which are then separated 
by distillation. 

The first publication relating to the preparation of cumene 
hydroperoxide and its subsequent cleavage to yield phenol 
and acetone occurred as the result of work carried out in 
Germany. Hercules in the United States and the Distillers 
Co. in England, both of whom had already been carrying 
on research into the oxidation of hydrocarbons, took up this 
work quite independently and developed attractive processes 
for large-scale operation. Distillers have filed a large number 
of patent applications in this field and have now acquired 
the patent rights of Hercules for Great Britain and other 
European countries. vs 

In England there is a need for developing additional 
phenol capacity and it is likely that the economic advantages 
shown will make this new process the process of choice. 
So far, however, no announcement concerning the instal- 


CHEMICAL & PROCESS ENGINEERING, June 1952 





se 


nt 


ve 
Je 
or 


yn 
nt 
of 


at 








Jation of a large-scale plant in England has been made. 


Distillers have already an interest in acetone production 


through their subsidiary, British Industrial Solvents Ltd., 
are consumers of phenol through their subsidiary, British 
Resin Products Ltd., and are interested in petroleum chemi- 
cals manufacture (and thus perhaps cumene) through their 
associated company, British Petroleum Chemicals Ltd. 

In the meantime, Distillers have licensed the process to 
a French company, Progil Electrochimie, who are to build 
a plant near Grenoble, and they have been approached by 
several other interested companies in various European 
countries, including Belgium and Germany, who are con- 
sidering the manufacture of phenol and acetone by this 
route. 

An attractive feature of the hydrocarbon oxidation process 
for the manufacture of phenol is that it does not require 
sulphur or chlorine, two scarce materials. It seems prob- 
able, therefore, that the other new phenol plants which it 
has been announced are to be constructed in the United 
States by Oronite Chemical Co. and Allied Chemical & Dye 
Corpn., and which will not require sulphur or chlorine, are 
to operate the cumene oxidation process. This is also a 
versatile process, enabling the production of other substituted 
phenols and phenolic materials by a similar series of reactions. 


Viscometer discrepancies 


HE difficulties of varying standards between American 

and British practice were recently demonstrated when 
a British firm of scientific equipment makers received com- 
plaints from a customer that viscosities taken with one of 
their Ford cup viscometers bore no relation to the viscosities 
on the same materials made by the customer’s American 
associates with an American Ford cup viscometer. In an 
attempt to solve this serious defect, a sample of the American 
cup was. tested and found to give results varying by 100°, 
from the English cup. Tests were then made of the dimen- 
sions of the orifice and, although the American sample 
appeared to be within limits as to dimensions of orifice, it 
was apparently made of thin material, 16 s.w.g. or less, 
whereas the proper Ford cup has an orifice of a definite 
length. 

A departure of this magnitude from the dimensions of the 
Ford cup standard could be expected to make a considerable 
difference, but it appears that there is*no recognised U.S. 
standard for these cup viscometers, other than those actually 
used in the Ford laboratories, which are calibrated against 
their own private standards. In view of the fact that all 
British products will presumably be tied to the B.S. speci- 
fication and will therefore be closely similar, it is recom- 
mended that users should be aware of the likelihood of 
discrepancies between results achieved with British instru- 
ments and any results published in America. We would 
suggest that for any data which is going to be compared in 
America and Britain some other internationally accepted 
viscometric reading should be taken. 


Collaboration in the British gas industry 


S the result of recent discussions, the Gas Council and 

the Council of the Society of British Gas Industries 
have accepted a plan for collaboration which, while paying 
due regard to the fact that the problem of securing co- 
ordination within the gas supply industry has virtually been 
solved by nationalisation, recognises also that the Society 
remains an association of firms in competition with one 
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another. The plan embraces research work reserved res- 
pectively to the Gas Council and to individual member 
firms of the Society; research undertaken by mutual 
arrangement between the Gas Council or the area boards 
and one or more individual firms; and research offering 
scope for collaboration between the Gas Council and the 
Society on a group basis. 

The first two points provide, in effect, for the continuance 
of what has been the practice for many years, although the 
wider resources of the Gas Council and the area boards 
should offer a larger field of opportunity both for the supply 
industry itself and for individual firms working in col- 
laboration with it. To give effect to direct collaboration 
between the Gas Council and the Society under the third 
point, the Council of the Society will appoint from four to 
six members of their research committee to form a joint 
consultative committee on research with an equal number of 
Gas Council represent itives. 


Auditing energy 


O achieve optimum fuel efficiency in any factory it is 
necessary to prepare a complete heat balance showing 
on the one side the total potential energy purchased in the 
form of fuel or electricity and, on the other side, the quantity 
of heat and power generated and/or distributed to each 
department and/or process or, in other words, to audit the 
use of energy (fuel, heat and power). This requires accurate 
measurement which, in turn, necessitates the use of a wide 
range of instruments such as is rarely found in industrial 
establishments. The Fuel Efficiency Branch of the Ministry 
of Fuel and Power has a number of mobile testing units 
equipped to do this. The service was started in 1949 and, 
up to December 31, 1951, it had carried out 125 surveys 
which varied in duration from four days to six weeks. The 
savings which it showed to be attainable varied from 3.6 
to 56°,,, the overall weighted averages being 20.8°,,. 
The design, layout and working of these mobile fuel 
efficiency units were described by L. Clegg and J. Price 
Walters in a paper recently read before the Institute of Fuel 
in London. The units have been operating in all parts of 
the country and under a wide variety of operating conditions 
in chemical, soap, sugar, rubber, and cellulose film factories, 
cement and paper mills, steel works, tanneries, distilleries 
and many other plants. The Ministry’s fuel engineers, 
although capable of making heat-balance surveys in any 
industrial organisation, cannot be expected to have 
specialised experience of every industrial process they may 
be called upon to examine. Consequently, the first essential 
is a conference with the management to discuss the function 
of the factory, its products, raw materials and processes 
used, and the physical layout, including the space heating 
of the buildings. A flow diagram of the process sequence 
is then usually constructed and the necessary measuring 
points discussed and agreed, an examination having pre- 
viously been made of all the relevant data available on the 
particular process. At a second meeting, arrangements are 
made for installing orifice plates and, perhaps, design dimen- 
sions are given to enable the firm to manufacture these 
plates themselves. Some firms operate continuous pro- 
cesses and this calls for careful planning and close co- 
operation between the parties concerned. The heat and 
power usage is then determined for each section. When 
a complete survey is made, all types of plant are investigated. 
When this has been completed, all the observations are 
analysed and tabulated at headquarters prior to the pre- 
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paration of the report. When the report has been sub- 
mitted, it is usual tor the management to discuss the report 
with the consultants, the technical officials of the firm and 
the appropriate Ministry fuel engineers. 

The Fuel Efficiency Advisory Service is an adjunct, and 
not an alternative, to the services of a consulting engineer. 
Its function is to stimulate the interest of managements in 
fuel efficiency, to present facts and to draw attention to 
extravagant heat-using processes and thé scope for economy. 
The service does not include the redesign of plant or any 
specific advice on new equipment to be installed. 

To date, the work of these mobile units, for whose 
services a charge is made, has certainly demonstrated the 
value of instrumentation and more particularly the impor- 
tance of ensuring that all instruments are accurately cali- 
brated and well maintained. It has shown, too, that fuel 
efficiency can be improved but that the first essential step 
is a thorough fuel, heat and power audit. 


Phosphate production in North Africa 


LANS for modernising plant and methods of extraction 
of phosphates in French overseas territories will reach an 
important stage later this year. Output last year in North 
Africa was 7,000,000 tons, compared with 6,000,000 tons in 
1950, and production may exceed 8,000,000 tons this year. 
In Tunisia output is expected to exceed 2,000,000 tons 
this year and factories are being erected where the product 
will be concentrated. The Gafsa Co. is building a factory 
at a cost of 108,000,000 francs at Redeyef. A pilot plant is in 
operation at Metlaoui, where experiments in the electrostatic 
concentration and precipitation of the raw product are being 
carried out. If these prove satisfactory, the companies con- 
cerned will pass from the experimental to the industrial 
stage, which would entail an outlay of $450,000 at Metlaoui 
alone. 

The Tunisian Phosphate Co. is modernising its mining 
methods and its processes for purifying the raw product by 
washing and calcination. It is also renewing equipment at 
the La Goulette installations. The work will cost 400,000,000 
francs. Also, a new shaft has been sunk at Kalsa-Djerda 
and is at present being equipped. 

The electricity network serving the region of Kalsa- 
Djerda is expected to be completed this year and the com- 
pany is hoping to utilise the installations at La Goulette in 
July, where the port installations of Tunisia have been 
transferred. The new port will make possible the regular 
loading of vessels in deep water. The new arrangements 
have already enabled an increase in production last year to 
183,365 tons, against 123,172 in 1950, while deliveries rose 
from 171,052 to 206,485 tons. Production capacity for the 
Kalsa-Djerda group is estimated at about 400,000 tons 
annually, while the deposits at Meheri-Zebbeus, which are 
linked by rail to the port of Sfax and represent some 
12,000,000. tons of phosphates, could achieve an output of 
200,000 tons. 

New mines are to be brought into production this year at 
Marco. These include the mines at Groune, which came 
into operation in 1940 and are expected to produce 200,000 
tons this year, and those at Knouribga, where the output from 
the Hatane vein is to be raised to 4,000 tons/day. Production 


is scheduled to begin this year at the Sidi Daoui vein, which . 


lies uncovered. 

In Senegal, French West Africa, mining of phosphates at 
Thies is scheduled to ensure an annual production of 150,000 
to 200,000 tons in the near future. Final installations are at 
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present being made, in particular those required tor the 
pulverisation plant, a silo with a capacity of 1,500 cu. m, 
and storage and maintenance sheds at the port of Dakar, 
The two deposits situated in this region together represent 
some millions of tons of phosphates of high lime content, 
higher in general than those of the richest layers in Morocco, 

Apart from the mining of phosphates in Senegal, the Thies 
Societe d’Etudes et d’Applications des Mineraux is ex- 
ploiting processes for the conversion of alumino-calceous 
phosphates into largely soluble fertiliser. The mining and 
marketing of the phosphate fertiliser thus obtained under 
the name of Phosphal has been increasing since the factory 
went into operation in the second half of 1950. The quantity 
mined and purified in 1951 was 18,000 tons, compared with 
4,600 in 1950. 


The excess profits levy 


ANY industrial leaders have seen fit to criticise the 
somewhat discriminating effect of this levy, announced 
in the new British budget. It is indeed a very severe cis- 
incentive and places a heavy penalty on those firms who have 
engaged in research or in industrial developments in those 
years which form the ‘ standard.’ A very strong case was 
made by Sir George Nelson of the English Electric Co., and 
by the directors of the Decca Record Co., both of whom 
severely limited their profits in the standard years in develop- 
ing processes and products which must have a very bene- 
ficial effect on the British economy in future years. 
The publishers of CHEMICAL AND PROCESS ENGINEERING 
and the other journals comprising the Leonard Hill Tech- 
nical Group can be said to be adversely affected in the same 


way. 


The three standard years are just those in which the 
company made its great effort for wider circulations in the 


. technical fields. It is probably not widely known that very 


large dollar appropriations from Marshall Aid funds were 
used by selected American publishers to develop their over- 
seas circulations. These were very largely in the technical 
fields and, looked at through American eyes, it was a very 
appropriate use of these funds, as obviously the wider dis- 
semination of American technical journals was meant to 
lead to greater sales for American industrial plant and tech- 
nical products, raw materials, and the machinery of pro- 
duction. 

The publications of the Leonard Hill Technical Group 
have always led, and aim to continue to lead, in world 
circulations. 

In their respective fields they have, we believe, wider 
circulations out of their home country than their foreign 
colleagues in the same fields. In an attempt to preserve 
this position a deliberate and complete curtailment of 
profits, and the ploughing back to the absolute maximum, 
was our policy. In the year 1950, approximately 1,000,000 
copies of the company’s journals were dispatched, far and 
away the greater majority of these being sent out of England. 
This is a not inconsiderable figure, when it is recognised 
that some of our journals as, for instance, Atomics, must have 
a limited field. 

This intensive drive produced a slight loss in one year 
and in the two subsequent years profits did not even reach 
1°., of turnover. 

The case of the two companies quoted above, and our 
own, must be repeated many times. There can be no 
doubt that reason and logic must demand a revision of tke 
incidence of this impost. 
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Chemical Engineering Progress in 
the Gas Industry 


By G. U. Hopton, B.A. B.Sc., M.I.Chem.E., M.Inst.Gas E. 


PART 2. 


(Research Department, North Thames Gas Board) 


STORAGE, UTILISATION AND BY-PRODUCTS 


In the first part of this article, which appeared in the April issue, the author discussed chemical engineering advances 
in the manufacture and purification of gas. Although civil and mechanical engineering are chiefly called for in storage 
and distribution, nevertheless chemical engineering plays an important part and this is described in the following 
article, together with the more obvious application of chemical engineering to the processing of the gas industry’s 
by-products. Among the topics discussed are the prevention of gum formation, corrosion, refractories, submerged 
combustion, tar distillation, benzole distillation and the concentration of ammoniacal liquors. 


Storage and distribution 


OST of the problems of storing and 

distributing gas call for mechanical 
and civil engineering. They are dealt with 
by the application of modern technique, 
for example, wind tunnel experiments to 
test the design of spirally-guided holders. 
The gas industry has a record of reliability 
of supply second to none. 


Chemical engineering, nevertheless, has - 


a part to play in both storage and dis- 
tribution. An illustration of the separation 
of liquid droplets from gases on a very 
large scale is afforded by the phenomenon 
of gum formation in town gas. The 
efficient working of holders, gas boosters 
and distribution mains is of little value if 
consumers’ appliances become choked by 
gummy deposits. A great deal of work, 
including a country-wid> survey, was car- 
ried out in the elucidation of this problem 
(H. Hollings'*), as a result of which it was 
established that traces of nitric oxide in 
manufactured gas, in a concentration of a 
small fraction of one part per million, react 


with certain unsaturated hydrocarbons such, 


as cyclopentadiene and butadiene in the 
presence of oxygen to form particles of 
gum. A gas holder allows the reaction to 
proceed to completion, and will bring about 
removal of the particles by settling, pro- 
vided that the gas connections are properly 
arranged when working ‘ in and out,’ and 
particularly if the particle size is increased 
by the condensation of water vapour on 
the gum nuclei. As a result of this work 
it is now appreciated that every attempt 
must be made to prevent air leaking into 
retorts, the source of nitric oxid2, by 
accurate control of the pressure within 
the retort, using sensitive governors on 
the exhauster mains. It is preferable to 
wash gas with calcium chloride after and 
not before the holder, despite the much 
greater fluctuation in gas throughout 
which necessitates larger scrubbers. By 
the provision of adequate liquor storage, 
however, the spent calcium chlorid> solu- 
tion can be treated at a steady rate in 
evaporators of normal size. 





In distribution the main contributions 
of chemical engineering are the deter- 
mination of the viscosity of gas mixtures, 
the measurement of pressure drop and the 
calculation of friction coefficients, as well 
as a study of the corrosion of underground 
mains. Substantial savings were made 
when wrought iron was replaced by 
wrapped mild steel. Hessian cloth and 
bitumen have been used as wrapping, but 
the Chemical Research Laboratory has 
shown that anaerobic bacteria thrive on 
hessian cloth, so that fibre glass is now 
being tried. Cathodic protection is also 
being studied in the field. Anodes of 
various kinds are buried at selected sites 








Fig. 13. 


Flow pattern in furnace model. 
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Fig. 14. 


Flow pattern in improved furnace 
model. 


and measurements of potential difference 
are mad? regularly. The practical success 
of the methcd can be de2termined best 
from measurement of gas leakage, which 
must be done on a statistical basis over a 
long pericd. There may be difficulty in 
applying cathodic protection to an in- 
tricate network of small pipes which are 
connected by way of consumers’ water 
heaters to the water supply system of the 
district. 


Utilisation 


The aspects of chemical engineering 
most generally encountered in the use of 
gas for heating are heat transfer and fluid 


301 








i 


flow. The range of apparatus in which 
these problems are studied is very wide, 
including small domestic heaters, oleum 
stills, air heaters for the food industry, oil 
boiling and gum running, stereo metal 
heating, lead and molten salt baths for 
indirect heating, and furnaces. Design 
of appliances frequently involves other 
problems in chemical engineering such as 
mixing and agitation, and corrosion. 

The production of high temperatures in 
industry by town gas has been described 
by R. F. Hayman.’* In order to attain 
temperatures above 1,350°C. two methods 
may be adopted, namely (a) close control 
of air supply by introducing all the air 
necessary for combustion as primary air, 
using gas at 3 Ib./sq.in. in an injector 
system, or using pre-mixed air and gas, 
or air at 1 Ib./sq.in. entraining gas at 
atmospheric pressure, and (5) preheating 
of the air by recuperation or regeneration. 
Refractory recuperators are essential for 
the highest temperatures, and more use 
might be made of the Babcock and Wilcox 
‘ pebble heater.” This may be regarded 
as a continuous regenerator consisting of 
two refractory-lined cylinders, one above 
the other, connected by a restricted throat. 
Refractory pebbles introduced into the top 
section form a permeable bed that becomes 
thoroughly heated by hot gases. The hot 
pebbles then trickle into the lower cylinder 
which serves as a heating tower for gas. 
The pebbles are re-cycled mechanically. 

Additional insulation will also reduce fuel 
consumption and, where operation is inter- 
mittent, this insulation should be applied 
to the hot face whenever possible, since it 
will reduce the heat stored during heating 
and lost during cooling and, by lowering 
the average temperature, will benefit the 
strength of the structure. By carrying 
this new principle of hot-face insulation 
to its log:cal extreme one arrives at the 
modern concept of furnaceless heating, in 
which a stream of hot products of com- 
bustion from carefully designed air-blast 
tunnel burners of small capacity impinges 
on the object to be heated. 

Fireclay materials, in general, are not 
suitable in industrial equipment for tem- 
peratures above 1,350°C., but the aluminous 
bricks used for 1,500 to 1,600°C. are con- 
siderably more expensive. The choice 
of new refractories and insulating 
materials has been discussed by E. A. 

K. Patrick.” 

It has often been assumed that the 
drop in temperature caused by increase 
in gas rate in many appliances denotes 
that the combustion chamber is too 
small. The study of flow patterns in 
combustion chambers has thrown a 
new light on this problem. Fig. 13 
from Hayman’s paper is a photograph 
of a two-dimensional model of a high- 
temperature furnace using flowing 
water instead of hot gases, the rate of 
flow being calculated to give Reynolds 
Number similarity. Phenol-formalde- 
hyde moulding powder is added at the 
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Fig. 15. Submerged combustion burner. 















inlet to trace the flow pattern. The furnace 
of which this is a model had been considered 
to be satisfactory until the flow pattern 
was studied, and was in fact a considerable 
improvement over earlier designs. It is 
seen that half of the combustion chamber 
is useless, since it is occupied by re- 
circulating gases which are partly cooled, 
and dilute the combustible gases, thus 
enlarging the flame, lowering its tempera- 
ture and reducing the rate of heat transfer 
to the furnace. Fig. 14 shows the flow 
pattern in a model in which the gases enter 
the combustion chamber through a throat 
of venturi section. The combustion cham- 
ber is halved, but there is no difficulty in 
accommodating the water flow in the 
reduced space, and the re-circulation has 
been substantially eliminated. A prototype 
furnace was then designed on this prin- 
ciple. It reached the design temperature 
of 1,450°C. with a saving of 19°; in iime 
and gas consumption, and it maintained 
the desired temperature with a gas rate 
11°, lower than in the earlier design. 

N. Swindin® has described the prob!em 
of heating very corrosive liquids. For 
example, the usual method of heating pickle 
liquors is by passing live steam into the 
bath, which diminishes its usefulness by 
dilution. Submerged combustion has now 
been developed for this purpose. This 
method is not only suitable for solutions 
which no ordinary metal or alloy can resist, 
but in the case of pickle liquor it actually 
concentrates the liquor and so maintains 
the pickling rate. The liquors yield ferrous 
sulphate: monohydrate in crystalline form 
for roasting to sulphur dioxide and con- 
version to sulphuric acid. Fig. 15 is a 
drawing of the burner. The most impor- 
tant advantage of submerged combustion 
is the generation of a large quantity of heat 
in a confined space, and the almost instan- 
taneous transmission of this heat to the 
liquid. It is possible to release 30,000,000 
B.Th.U./cu.ft. hr. in small burners, but 
the temperature attained is rather high for 
ordinary refractories and design has been 
based on 7,000,000 B.Th.U. /cu.ft./hr. The 
efficiency of submerged combustion itself 
based on the net calorific value of the gas 
is 95°, and, by the use of heat exchange 
with the hot products of combustion, very 

high efficiencies are also attained cal- 
culated on the gross calorific value. 
Attention can be drawn only to a 
few examples of the utilisation of gas. 
Fig. 16 shows an oil-boiling furnace 
used in large numbers in the paint 
industry. Fig. 17 shows the use of air- 
blast burners in immersion tubes for 
the melting of stereo metal in the 
printing industry. Town gas can be 
used to generate reducing or neutral 
atmospheres as in bright annealing. 
The catalytic process for sulphur 
removal from coal gas described pre- 
viously (Fig. 12) has been adapted as 
a compact plant for use in industry 
on town gas before combustion in 
furnaces where a sulphur-free atmos- 




















Fig. 17. Stereo metal-melting furnace. 
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phere is desirable. The problems of gas 
utilisation are in fact those for which the 
chemical engineer has been trained, and 
call for heat transfer calculations, design, 
jlot-plant work, testing and development 
of full-scale plant. 


By-products 


The by-products from the gas works 
are crude tar, crude benzole, ammoniacal 
liquor and spent oxide. Although in some 
cases these raw materials are sold to dis- 
tillers, refiners, ammonia works and sul- 
phuric acid manufacturers, there are 
several central works in the gas industry 
which treat these materials and sell 
higher-grade products for the use of the 
chemical industry. 

The. crude tar is distilled to give six 
fractions, namely light oil, carbolic oil, 
naphthalene oil, creosote oil, anthracene 
oil and pitch. Modern practice is to use 
a continuous pipe still in units of up to 
400 tons/day. The heating is generally 
carried out in two stages, the first stage 
forming a dehydration process while the 
main pipe still raises the tar to distilling 
temperature (W. G. Adam*’). In a moden 
design which has been developed jointly 


by Koppers of Essen and the Gesellschaft , 


fir Teerverwertung the tar at 330°C. is 
passed into an atmospheric column which 
separates the feed into light oil as vapours, 
carbolic and naphthalene oils as _ side- 
streams, and heavy oils as bottoms. The 
heavy oils are reheated by heat exchange 
and then in the pipe still, and enter a 
vacuum column at 320°C., the products 
from which are wash oil (creosote oil) 
overhead, anthracene oil side-stream, and 
pitch below. This ‘ double-flash ’ process 
has the advantages of sharper anthracene 
fractionation, lower fuel consumption and 
reduced corrosion because of the lower 
temperature. 

Although large quantities of these frac- 
tions are sold as pitch, road tar, creosote 
and fuel, there isan increasing tendency 


to work them up as purer products for ° 


sale to the chemical industry. The car- 
bolic oil is washed with caustic soda to 
obtain an aqueous solution which is then 
decomposed by carbon dioxide to give 
crude carbolic acid. This is then distilled 
to obtain crude phenol and crude cresylic 
acid. The crude phenol is re-distilled from 
a vacuum still. The naphthalene oil from 
mixed coal gas is, unlike the product from 
coke ovens, unsuitable for the preparation 
of pure naphthalene by fractionation alone, 
and hot-pressing is used to remove traces 
of oily impurities from the naphthalene 
which crystallises out from the distilled 
oil. Hot-pressed naphthalene has a melting 
point of 79°C. and, in order to obtain a 
pure product of melting point above 
79.5 C., it is customary to melt the material 
and then wash it with sulphuric acid, fol- 
lowed by fractional distillation under 
vacuum. The pure naphthalene is in 
great demand for the manufacture of 
phthalic anhydride. 





Fig. 182. Plant for concentrating ammoniacal 
liquor (note Paraflow unit on extreme right). 





Fig. 18b. Close-up of Paraflow unit in above 
plant. 


Tar bases (pyridine, quinoline and pico- 
line) are obtained by washing the oil with 
dilute sulphuric acid in lead-lined vessels 
and neutralising the sulphate solution with 
ammonia, followed by fractional distillation. 

The crude benzole recovered from coal 
gas is first distilled in a Barbet fractionating 
unit to separate carbon disulphide, benzole, 
toluole, xylol and naphtha. The fractions 
are further purified by washing with con- 
centrated sulphuric acid, followed by 
fractional distillation. 

Crude ammoniacal liquor is frequently 
concentrated on the gas works before 
transport to a central works. The design 
of liquor concentration plant involves the 
provision of heat exchangers and con- 
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densers for corrosive liquids and vapours. 
Fig. 18a is a photograph of a plant for con- 
centrating crude ammoniacal liquor from 
2 to 20°,, ammonia content, and the plant 
is of interest as an example of the use of 
heat exchange between the hot effluent 
leaving the still and the cold crude liquor. 
This heat exchange was originally carried 
out in the large vertical cylindrical vessel 
immediately to the left of the pump-house, 
consisting of horizontal cast-iron trays, 
disposed one above the other held in 
position by long vertical bolfS passing 
through flanges at the ends of the two 
sections of assembled trays. This unit has 
now been replaced by an A.P.V. Paraflow 
heat exchanger, which is shown mounted 
on the roof of the pump-house. The 
difference in size is striking, yet the Para- 
flow unit gives a better performance than 
the tray exchanger. The effluent from the 
still must contain less than 0.04°%, by 
weight of ammonia, so that highly efficient 
stills should be provided. The disposal of 
this effluent, and other effluents from gas 
works practice, is a nation-wide problem 
which has been discussed by E. H. M. 
Badger.** The most satisfactory solution 
appears to be controlled discharge to the 
sewers for biochemical oxidation at a 
sewage works. It is important to reduce 
oxygen absorption of the liquor so as to 
minimise the load on the percolating filters, 
and dephenolation of the crude ammoniacal 
liquor is Ccs’r-le. In this process the 
ammoniacal liquor is treated with a solvent 
for phenol such as creosote wash oil from 
tar distillation. In one large plant this 
treatment is carried out in Holley-Mott 
washers before passage to the ammonia 
stills, and the spent wash oil is then re- 
generated by washing with caustic soda 
solution. The phenols are set free from 
the soda solution by treatment with carbon 
dioxide and are worked up for sale. The 
sodium carbonate is causticised for recovery 
of caustic soda. This plant has been fully 
described by D. G. Murdoch and M. 
Cuckney.” Fig. 19 taken from their paper 
shows a flow diagram of the plant. Recent 
work has shown that substantial reduction 
in the size of plant may be achieved by 
replacing the Holley-Mott washers by cen- 
trifugal pumps, followed by simple gravity 
separators. Work has also been carried 
out on the use of selective solvents for 
phenol such as butyl acetate (phenosolvan). 

Ammoniacal liquor is distilled into sul- 
phuric acid for production of ammonium 
sulphate, the plant comprising stills, satura- 
tors, centrifuges and drying chambers. 
The gases which pass unabsorbed through 
the saturator consist of the hydrogen sul- 
phide and carbon dioxide originally present 
in the ammoniacal liquor, and the hydro- 
gen sulphide may be recovered by passage 
of these gases to a ‘ wet’ contact plant in 
which the gases are burned with air to give 
water vapour and sulphur dioxide, fol- 
lowed by conversion of the sulphur dioxide 
to sulphur trioxide over a vanadium cata- 
lyst, and cooling combined with absorption 
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of the sulphur trioxide in the condensed 
water vapour to yield sulphuric acid. This 
sulphuric acid represents, however, a rela- 
tively small amount in comparison with 
the large production of chamber acid from 
the burning of spent oxide obtained in the 
removal of hydrogen sulphide from manu- 
factured gas, for which purpose it is 
customary to use Mills-Packard plants. 

From this short account of the by- 
products of gas manufacture it will be seen 
that a great variety of chemical engineering 
operations is practised. Research to find 
new processes and improve existing prac- 
tice is important. Efforts to improve 
operation by automatic control, and to 
‘ncrease efficiency and reduce steam con- 
sumption by the application of new 
advances, are constantly made. As an 
example of the development of a new pro- 
cess, attention may be drawn to the need 
fo: the production of elemental sulphur. 
A process has recently been devised in the 
laboratory for the treatment of spent oxide 
with hot toluene so as to extract the sul- 
phur, followed by cooling of the hot 
solution under carefully controlled con- 
ditions, and fusion of the separated crystals 
in order to minimise inclusion of tar. 
Sulphur of over 99.9°,, purity has been 
obtained from spent oxide containing 
49.2", of sulphur and 1.2°,, of tar. Fig. 20 
is a photograph of a pilot plant using this 
process, which has been described by F. A. 
Burden and W. B. S. Newling.** 


Opportunities for chemical 
engineers in the gas industry 

From this brief survey it will be seen 
that the fundamental principles of chemi- 
cal engineering are applied in the manu- 
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Fig. 19. Flow diagram of dephenolation plant. 


facture, purification and utilisation of gas, 
and in the treatment of the by-products. 
An understanding of these principles is 
essential for the efficient control of plant 
and the introduction of new processes. 
While the gas industry does not, with a few 
exceptions, manufacture the plant it uses, 
it exerts a profound influence on design 
by virtue of its special knowledge and 
experience, leading in collaboration with 
the makers to continual improvements in 
apparatus. As mew processes are dis- 
covered, many in the research laboratories 
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Fig. 20. Pilot plant for recovery of pure sulphur from spent oxide. 


of the gas industry itself, new problems in 
the transition to the full scale arise, prob- 
lems which the chemical engineer is 
specially fitted to tackle. 

The importance of chemical engineering 
is recognised throughout the gas industry, 
which offers many opportunities for design, 
development, testing and control over a 
wide range of processes. 
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Simplification in Stainless Steel Specifications 
INSTITUTION OF CHEMICAL ENGINEERS SYMPOSIUM 


The need for and the possibilities of simplification in stainless steel specifications were fully explored by the 
Institution of Chemical Engineers in the course of a half-day meeting held in London on April |, 1952. The 
chair was taken by Dr. F. A. Freeth, a Vice-President of the Institution, and in the course of the meeting 
the views of the steel maker, the foundryman, the semi-finished products maker, the fabricator and the user, 
together with suggestions for substitute stainless steels, were fully discussed. As will be gathered from our 
report, the general opinion was that there were far too many specifications, many of them far too much alike, but 
the reasons given and the suggestions for alteration and improvement were almost as numerous as the speakers. 


HE proceedings opened with an 

introduction to the whole subject by 
Mr. J. L. SWEETEN (Metal Propellers Ltd.). 
At the moment it was a national necessity 
to increase production and an intelligent 
limitation of stainless steel specifications 
would seem to offer a way. The spate of 
specifications in recent years seeked to 
suggest that stainless steel was a very 
important product. In 1939 there were 
no special stainless steels; in 1952 there 
were too many. 

In the survey of existing specifications 
which he made Mr. Sweeten pointed out 
that he was concerned with specifications 
only and took no count of mechanical 
properties. At the moment it was important 
to conserve certain of our raw materials; 
nickel, molybdenum and niobium were 
largely imported from dollar sources and 
they should be confined to really essential 
uses. Many of the specifications seemed to 
include those metals in varying amounts, 
and often quite unnecessarily as far as any 
difference in the metal produced was 
discoverable. 

As a first step to improvement he sug- 
gested that B.S. 1449, 1601, 1750, should 
be withdrawn and B.S. 1501 should stand 
in a simplified form to meet the require- 
ments of the petroleum industry. 


Steel maker’s views 


As a steel maker, Mr. E. SMITH (Firth- 
Vickers Stainless Steels Ltd.) did not 
approve of the suggested alterations be- 
cause he thought they were not improve- 
ments. The British Standard Specifications 
gave the answer—production—and he 
thought it would not be in the interests of 
the nation or of industry to alter present 
specifications. 

It would be much better to form a stand- 
ing committee of the Institute and include 
in it plant fabricators and users, to consider 
the general problems as they arose and to 
discuss courses of action. They could 
achieve more by such advisory means than 
would be possible by the more rigid 
method of reliance solely on specification. 
To choose a material from a table on 
composition was not the best way of 
selecting a material for a given purpose. 


Foundryman’s views 
Mr. M. M. HaAttett (Sheepbridge 
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Engineering Ltd. and Sheepbridge Steel 
Castings Ltd.) pointed out that any speci- 
fication was in the nature of a compromise 
and the job of the foundry was to provide 
sound castings at a reasonable price from 
available raw materials with available 
equipment. Soundness was more impor- 
tant than meeting the chemical composition 
exactly and it was also vital that the cost 
should be right. If specifications were 
made too strict the cost went up and they 
became unusable. Too many specifications 
were a serious bar to getting a satisfactory 
job—a small number were extremely 
desirable. 

Generally, from the foundry angle, they 
did not see very much advantage in the 
new specifications. The existing British 
Standards gave them a rapidly produced 
series of alloys which did not cause them 
particular concern. The new specifications 
certainly included one or two steels which 
were not covered by the B.S. 182, which 
might be incorporated. 

With regard to the conservation of the 
more scarce raw materials the most difficult 
was niobium and, if one wanted a really 
good foundry alloy which gave sound 
castings with a good surface in a well- 
proved steel, it was almost essential that 
niobium should be used. 

Molybdenum also was not too cheap, 


““but they had to have a reasonable amount 


—something of the order of 2°, or over— 
to give a reasonable degree of resistance to 
sulphuric acid. Similarly they could not 
play too many tricks with nickel. No one 
used more of these scarce and costly 
materials than they possibly could. 


Semi-finished products maker’s views 


Dr. J. W. JENKIN (Tube Investments 
(Research) Ltd.) spoke from the point of 
view of the semi-finished products maker 
and was in favour of fewer specifications. 
In any one works too many varieties in 
composition resulted in change of tech- 
nique and increased risk of confusion. No 
doubt they could all agree on the general 
principles of co-ordination, but it did not 
follow that it was a simple matter in the 
case of stainless steel. 

There was an understandable prejudice 
against change from accepted practice 
without adequate reasons. At the same 
time every specification should be as wide 
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as possible so as to serve the maximum 
number of end uses, having regard, of 
course, to the specialist requirements of 
every kind of operation from the making 
of the raw material to the finished product. 

Dr. Jenkin then outlined a number of 
factors to which he thought regard should 
be paid by those who were seeking to 
simplify specifications. Among the factors 
enumerated were a consideration of the 
technique of manufacture at every stage, 
of the various forms and shapes into which 
the material might finally be used; the 
importance of ensuring the maximum 
number of satisfactory products for the 
minimum number of varieties in com- 
position; the prejudice against change 
from established practice without most 
cogent reasons; the fact that existing 
compositions had been built up on many 
years of well-established experience, and 
any change would have to be gradual; and 
the necessity to avoid any change that 
would worsen the supply position. 

Commenting on these views, Mr. TUF- 
HOLM (Fox & Co., Sheffield) said it seemed 
to him that many people made a specifica- 
tion merely for the sake of making one. 
The E.N. 58 covered a very wide range of 
specifications and seemed to cover more 
than all that was covered by private 
specification. 

Then again the 16 to 18 chromium was 
quite satisfactory, while the 20 to 22 could 
well be widened. The austenitic range of 
8 to 9°, nickel was unnecessarily narrow 
and even the 17 to 19 chromium could be 
widened with advantage. The austenitic 
C and D were again very narrow ranges 
in nickel and chromium and could well be 
widened. In the martensitic and austenitic 
specifications the sulphur and the phos- 
phorus had been put down as 0.4 maxi- 
mum. While they did not object to that 
they did not see why 0.5 could not have 
been put down to make it consistent 
throughout the whole range. 

There was another point in connection 
with specifications: the fewer specifications 
there were the easier it was for a supplier’ 
to obtain material off the shelf. Ifa special 
composition was wanted it meant making 
the whole of the cast specially, whereas if 
it could be taken from a standard product 
the fewer specifications they had the better 
for all concerned from a production angle. 
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Mr. SMITH pointed out that there were 
probably six main steel makers in the 
country and each of them had five different 
classes of steel; that gave 30 different 
types of steel to start with. If those six 
firms could be persuaded to reduce their 
ranges that would be a great advance from 
the point of view of the fabricator. How- 
ever, he thought the steel maker would 
not like it because he would never be sure 
with what he might be charged. It would 
also, probably, not be to the advantage of 
the ultimate user, and he was the man who 
mattered. Was he going to be satisfied 
with plant mede from steel of which the 
fabricator did not know the maker? 
Admittedly it might ccmply with speci- 
fication, but he thought he would hardly 
be satisfied. 

Mr. WATSON said he could not help 
remembering that ten years ago the 
Government specificction for stainless steel 
was ‘S.S.’ That was ‘stainless steel’ for 
all purposes, and it worked quite well, 
and he could not help thinking they were 
getting into a tremerdous muddle over 
those percentages of carbon, silicon or 
phosphorus and other materials. There 
was an enormous number of specifications, 
but the average user did not know what 
they meant. All he knew with certainty 
was the stress and the use to which the 
material was to be put. Surely if he asked 
the maker to provide a material which 
would do what he wanted he had no need 
to bother about the chemical analysis. He 
did not say that they should entirely scrap 
the chemical analysis, but he thought a 
great deal too much importance had been 
given to it. The whole thing should be 
put the other way round. They should be 
told ‘ the following steels are suitable for 
such and such purposes’ or steels should 
be classed by tensile limits, or their suit- 
ability for welding, or that they could nct 
be welded, and so on. 

A member of the Institution, speaking 
from the point of view of the fabricator, 
said that as far as he could see the customer 
only had three questions which he asked: 
‘How much will the job cost?’; ‘ How 
soon can I get it?’; and ‘ Will it work?” 
If they could answer those three questions 
he did not care whose stainless steel went 
into the job. If simplification of the stan- 
dards would help them to answer those 
questions better than they had in the past, 
then it would be a definite advantage. 

Mr. HALLETT said it seemed there was 
agreement on the need for simplification 
but there seemed to be objections on the 
part of stainless steel manufacturers. They 
were all convinced of the necessity for 
simplification of specification and it would 
be a good thing if in the interests of national 
economy the prejudices of the steel makers 
could be sensibly overcome to the benefit 
of all concerned. 


Fabricator’s views : 
Following a break for tea, the views of 
the fabricator and the user of stainless 
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steels were put before the meeting, 
together with a review of the position 
of, and the possibility of there being 
substitutes for, stainless steel. 

Mk. J. F. LANCASTER (A.P.V. Co. Ltd.), 
who spcke as a fabricator, said he was 
mainly interested in three qualities, weld- 
ability, cold and hot working and machine- 
ability. Discussing the suggested limitation 
of specification, he said there should be in 
the specifications room for the permissible 
addition of titanium, which gave advantages 
in welding and helped towards a sound 
corrosion-free joint. Again, good cold- 
working properties depended on keeping 
the carbon content low. Another defect 
of the drafts was that they made no pro- 
vision for free machineability. Stainless 
steel was most awkward in the machine 
shop and anything that would improve 
those qualities would be of great value. 
Phosphorus, sulphur, selenium and lead 
had all been added in that respect. 

The proposed draft specifications as they 
stood were no great advance on existing 
specifications such as the E.M. series, and 
it was, if anything, not so good as the 
Stainless Steel Specification Association’s 
and B.S.I. 1500. Moreover, stainless steel 
made by different manufacturers did, in 
fact, differ marginally in corrosion resis- 
tance. In nine out of ten cases it would 
not matter, but in the tenth case it might 
be vital. They should not be complacent 
about the matter, for it pointed to a gap in 
their knowledge. 

But those points aside, he thought he 
had to come down on Mr. Sweeten’s side 
in agreeing that there was a very strong 
case for a simplification and a drawing 
together cf the B.S. specifications. 

The general use of the B.S. specification 
would be a gocd thing from the point of 
view of the export trade. The American 
A.S.I. type numbers had gained commer- 
cial currency nearly all over the world 
and it was time we caught up with that. 

The chemical engineer who was building 
a plant in some type of material for some 
specific corrosion-resistance duty should 
be able to call for his needs by a given 
specification number whether it was sheet, 
tube or castings; all should have the same 
corrosion resistance. Simplification would 
best be met by producing a family of 
specifications having type numbers for 
materials with a known corrosion resis- 
tance and a particular specification for 
different types’ of product—sheet, tube, 
castings and the like. 


User’s views 


Mk. F. H. Keatinc (I.C.I. Ltd., Billing- 
ham Division) said that, of the many 
groups of specifications which had been 
mentioned, the B.S. 1500 seemed to be 
a considerable advance on earlier British 
Standards and came very close indeed to 
meeting requirements essential for the 
chemical industry. There were still certain 
difficulties, but the three parties concerned 
could probably produce a group of speci- 








fications which would be acceptable to a 
large part of British industry. Such a set 
of specifications should be as simple as 
possible and should be agreed by all 
parties. There should be no great dif- 
ficulty in achieving such an agreement, 
and for his part he would welcome such 
an opportunity. In any such attempt it 
should not be overlooked that the Ameri- 
cans were using considerable quantities of 
extra low carbon materials at the present 
time. Any group of such specifications 
should provide for the inclusion of the 
extra low carbon grades because, he 
thought, they would have a place in the 
chemical industry within the next few 
years. 


Substitute stainless steels 

The purpose of the symposium, said 
Mr. G. A. Dummett (A.P.V. Co. Ltc.), 
who spoke on substitute stainless stecls, 
was to present to the meeting a review of 
the sort of alternative substitute stainless 
steels which would economise in nickel 
and molybdenum, and not to suggest 
absolute specifications. The idea was to 
suggest the particular lines that might be 
taken in framing such specifications. They 
were, therefore, substitute stainless stecls 
and not substitutes for stainless steel. 
There was no substitute for ordinary 
austenitic stainless steel, but it might be 
replaced for a number of duties by stainless 
iron. The main difficulty lay less with the 
user or foundryman than with the steel 
maker, whose production might be dis- 
located by the substitute alloys requiring 
different treatment to that for which his 
works had been designed. 


Scarce metals 

A member of the Metals Economy 
Branch of the Ministry of Supply, Mr. 
D. A. OLIVER, speaking of metals that were 
scarce, warned his audience not to believe 
the wild stories about scarce materials, 
because they did not get scarce in a six 
weeks’ cycle—not as a rule. They had to 
think in terms of a year’s supply before 
they could say that there was a serious 
national scarcity or the reverse. 

As regards nickel they would have to 
be careful for some years to come if they 
were to expand their national efforts in 
the way needed. He thought it a fair 
statement of the position to say that we 
had got to be permanently careful of our 
nickel, but as regards chromium the general 
position was good. Niobium presented a 
peculiar picture. To read the papers one 
would gather that there was a world short- 
age. As concerned America that was true, 
but from the point of view of this country 
we had been fortunate in having a ration 
and we had lived within that ration. On 
the aeronautical side we had managed to 
effect savings which had made the position 
easier, so, if used skilfully and not waste- 
fully, they might find they would be able 
to obtain supplies. 

There was some rather grim news about 
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selenium, which had been mentioned as 
improving machineability. It could not be 
used for such purposes and would not be 
available for the next few years. At the 
moment, selenium was urgently wanted 
for rectifiers and the world supply was 
inadequate. To improve machineability in 
steel, sulphur or zirconium could be added 
and were equally as good. 

Mr. Rawsg, who said he spoke as a 
chemical engineer mainly engaged in plant 
design, said he thought he was not the 
only one who would be interested in a 
specification for stainless steel which would 
resist hydrochloric acid. 


Summing up 

Dr. E. H. T. HoBLiyn, director of the 
British Chemical Plant Manufacturers’ 
Association, summing up the discussion, 
said he thought they should always remem- 
ber that most countries were extremely 
prodigal in their use of the materials which 
Nature provided. We had already had a 
sharp lesson over sulphur and one or two 
frights from nickel and molybdenum. Even 
if the position did look a little better now, 
he thought-we should be failing in our duty 
if we did not take every opportunity of 
saving those potentially scarce alloying 
metals. 

But in so doing let them preserve a 
balance and not, on the one hand, attempt 
a gold-plated job which would last for 
ever when something which was slightly 
inferior would do the job quite well, o7, 
on the other hand, get so economy mad 
that they built something which would not 
last at all. 

In* the matter of substitute steels 
could we not give a lot more attention to 
chromium and chrome-magnesium steels 
and the low-carbon stainless steels and to 
the possibility of producing on a commer- 
cial basis those nitrogen-containing steels ? 
He believed the Germans had talked about 
it in 1940. 

They had well ventilated the subject 
and it was obvious something would have 
to be done. 

A report on the symposium might be 
submitted to the B.S.I., accompanied by 
a strong recommendation—which he 
thought they would not need—but he 
doubted whether it would be of any 
value. A better approach was to prepare 
a set of parallel specifications for sub- 
stitute steels as an insurance against a 
possible emergency and for present use, 
and in doing that he suggested they should 
not try to make change for the sake of 
change. 

Any such action would have the solid 
backing of all sections of the industry 
concerned. They were all aware of the 
difficulties, but do let them face them and 
tackle the job in a real sense of give and 
take, free of personal fads and fancies. 
They should be able to produce specifica- 
tions which everyone would not only use, 
but want to use, and departures from it 
could be easily and actively discouraged. 


Report on 1951 A.M.I.Chem.E. Exam. 


NE hundred and ten candidates sat 
for the examination, of whom 45°, 
satisfied the examiners. Failures were 


highest in the written papers, the questions 
in which were either in a form requiring 
more fundamental treatment than usual, 
or which dealt with subjects within the 
syllabus less frequently set in past years. 


Home Paper ‘A’ 


Home Paper ‘A’ (the design problem) 
was generally well answered. At the same 
time, although the literature was, in general, 
thoroughly surveyed, the extracted infor- 
mation was not always presented in such 
a form as to make the process selected 
clear to one unfamiliar with it. 

The design calculations were well done. 

The drawings were better than in pre- 
ceding years, but there is still room for 
considerable improvement in this regard. 
In particular, insufficient attention was 
paid to the layout of the plant on the site. 


Home Paper ‘ B’ 


Home Paper ‘B’ (the essay) was 
answered satisfactorily, grammar and style 
showing appreciable improvement over 
past years. 

Paper ‘C’ 

Paper ‘C’ (conveyance and storage of 
materials: production, transference and 
conservation of heat) was not very satis- 
factorily answered. A few candidates 
obtained high marks, but many appeared 
to lack understanding of the fundamental 
basis of the equations used in problems of 
fluid flow and heat transfer. 

Paper ‘D’ 

Paper ‘ D’ (treatment of materials) was, 
in general, well answered. The drawings 
which accompanied the descriptive matter 
were, however, poor. The chemical 
engineer should be capable of making 
free-hand sketches to explain adequately 
the main features of the plant which he is 
attempting to describe. 





Gas Industry 
(Concluded from page 304) 
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Paper ‘E, 

Paper ‘ E’ (chemical plant construction, 
factory design and construction, and in- 
dustrial economics) had, as usual, to be 
answered without access to books of 
reference. Answers to the compulsory 
question—on materials of construction— 
were generally inadequate. The time 
allowed for this should be sufficient for a 
list of materials available, the reasons for 
the choice of one material, a note on 
methods of fabrication and a sketch of the 
proposed plant, to be completed. 

The compulsory question on the funda- 
mental principles of chemical engineering 
was not answered as satisfactorily as could 
be expected. Moreover, the legal obliga- 
tions of chemical engineers were also not 
well understood. 

Paper ‘ F’ 

Paper ‘F’ (engineering drawing) pro- 
duced fewer good answers than had been 
anticipated. The detail drawing was, in 
general, satisfactorily done, but, in the 
written description of the equipment, few 
candidates mentioned the more important 
features of the design. 





Welsh chemical industries 


For a great many years the manufacture 
of Portland cement has been carried on at 
three works in Glamorganshire, and these 
works now produce some 450,000 tons p.a. 
The first new cement works to commence 
production in Great Britain after the war 
started up at Padeswood in Flintshire in 
1950. Output is now over 200,000 tons p.a. 

All the nylon yarn now made in Britain 
is produced at Pontypool and the first 
production target of 10,000,000 Ib. nylon 
yarn p.a. has been reached. The con- 
struction of a new plant started a few 
months ago and when it comes into opera- 
tion in about three years’ time, it will pro- 
vide for a three-fold increase in the output 
of nylon yarn and staple fibre. The Ponty- 
pool plant already provides employment 
for 3,000 men and 600 women. At present 
well over {10,000,000 p.a. of nylon goods 
are exported from Britain. 

These facts are given in the 1952 In- 
dustrial Directory of Wales and Mon- 
mouthshire in which it is stated that there 
are some 36 firms in this area devoted to 
the manufacture of chemicals, synthetic 
fibres, and pharmaceuticals. Another big 
Welsh industry is the National Oil Re- 
fineries Ltd. at Llandarcy. Oil refining 
was commenced at Llandarcy in 1921 and 
in 1938, less than 500,000 tons of petro- 
leum products were produced. Later 
plans provided for an expansion to about 
2,000,000 tons p.a. and additional plant 
for the increased tonnage was completed 
in 1949. Further equipment for special 
products is being installed now and the 
whole project is scheduled to be completed 
early in 1953. 
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Organic Chemicals from Natural Gas—2 


ByjR. J. S. Jennings, M.A., A.R.I.C. 


In the first part of this article which appeared in CHEMICAL & PROCESS ENGINEERING last month 


(pp. 243-246), the author, after discussing generally the manufacture of chemicals from natural gas, dealt in 


detail with the production of acetylene from methane. In this concluding part of his article he considers in 


detail the production of acetone, methanol, formaldehyde and acetaldehyde. 


2. CONVERSION OF ACETYLENE TO 
ACETONE 
HIS conversion can be brought about 
either by employing dilute acetylene 
gas or using acetylene of high’purity. 


Using dilute acetylene gas 


This dilute gas was made from the 
partial combustion of methane as already 
described." 1*, 2* 

The hydration of acetylene to acetone 
can be represented by: 


x aH; + 3H 2.0O=2H, + co, + 
CH, CO CH, 


G. O. Morrison* is of the opinion that 
the reaction takes place in the following 
stages, acetylene —-—> acetaldehyde —— 
acetic acid —--> acetone. 

The dilute acetylene gas" at 80°C. was 
heat-exchanged to 350°C. and then intro- 
duced into the reactor which contained 
three beds of catalyst. The temperature 
was controlled by the injection of cold 
reaction gas between each bed and the 
rates adjusted to have a temperature 
gradient of 350 to 450°C. across each bed. 
The details of the reactor are given in a 
diagram." The catalyst was made from 
powdered ZnO made into a paste with 
dextrin and extruded. Ten cubic metres of 
catalyst volume was required to treat the 
dilute acetylene gas obtained from 
800 m.*/hr. of methane. The catalyst 
lasted for a period of four weeks before it 
was regenerated with air. With 9°, C,H, 
in the inlet to the reactors, the exit gas con- 
tained 0.5 to 1.0%. The acetone was 
absorbed in water after the reaction to give 
a 2%, acetone solution. The yield of 
acetone after distillation was 80°, of the 
theoretical. For final purification the 
acetone was treated with solid sodium 
hydroxide at room temperature and re- 
distilled. The acetone obtained was then 
of high purity. After acetone removal, the 
8,000 m.*/hr. of total gas was heated by 
interchange to 700°C. in Sicromal inter- 
changers, the requisite amount of O, 
added and the mixture burned in a 4 m.’ 
space. It then passed over a Ni on Mg O 
catalyst of 2 m.* capacity, whereby the tem- 
perature of the exit gases was reduced by 
the endothermic reaction to 800°C., and 
the methane content was reduced from 
§°) 0.0.1 t0 0.3°%. The resulting synthesis 
gas was suitable for methanol production. 
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Using concentrated gas 

The gas used by Shawinigan Chemicals 
obtained from carbide and therefore of 
high acetylene content, is scrubbed with 
sulphuric acid and sodium hydroxide be- 
fore being fed to reactors containing a 
catalyst prepared by precipitating ferric 
hydroxide from ferric chloride solution by 
ammonia, mixing the precipitate with zinc 
oxide and grinding in a ball mill with 
3/8 in. iron balls.** 

The mill contents, including the balls, 
which serve to dissipate reaction heat and 
increase catalyst surface, are transferred 
to the reactor, dried and hydrated. 

Acetylene/steam in 1/10 vol./vol. pro- 
portion is fed to the reactor. 

The products pass through a condenser 
and scrubber eliminating H, and CO,, 
and the liquid product (10°, acetone) is 
rectified to make pure acetone. The 
capacity of the 22 reactors is 300 
tons/month. 


3. CONVERSION OF SYNTHESIS GAS 
TO METHANOL 

The Methanol production technique at 
Oppau was based on experience gained in 
the manufacture of ammonia and isobutyl 
alcohol. There were two complete 
methanol synthesis loops in operation at 
the ammonia plant, each having a capacity 
of 90 to 100 tons/day. Methanol was pro- 
duced from the H, + CO of the synthesis 
gas at high pressure and temperature in the 
presence of a promoted zinc chromite cata- 
lyst, according to the following reaction: 


2H, + CO—+> CH; OH 


The following undesirable side reaction, 
giving small amounts of dimethy] ether also 
took place: 


2CH,OH —-—> (CH;), O + H,O 


If the temperature of the catalyst was 
allowed to rise above about 400°C., the 
following highly exothermic reaction en- 
sued, with further increase in temperature: 


Although the equipment was generally 
designed for a maximum pressure of 325 
atm. the usual operating pressure at 
Oppau was 250 to 260 atm. Condensate 
removed from the product separator con- 
taining methanol, water, dimethyl ether, 
higher alcohols and impurities was known 


as ‘raw methanol,’ and was sent to the 
distillation system. 

_ Operating conditions. The percentage 
of CO in the gas entering the convertors 
was adjusted to less than 20°, in order to 
prevent the formation of appreciable 
quantities of higher alcohols. 

The maximum operating temperature in 
the catalyst bed was between 360 and 
390°C. It was pointed out that it was very 
important to maintain a constant pressure 
drop across the convertor, as a sudcen 
variation of even a few atmospheres n- 
creased the amount of undesirable 
components in the raw methanol. 

The raw methanol leaving the synthesis 
loop had the following approximate co:n- 
position : 


CH,OH. ys = re go 

Higher alcohols and ketones 0.8 to1 
(CH;),O I to 2 
Mma .. 6 to 8 


The conversion per pass was between 
12 and 16°, of the amount of CO fed to 
the convertor. The yield of methanol 
contained in the raw product based on the 
CO fed into the system was about 62”... 

Methanol distillation. Dimethyl ether 
was distilled off and the 98°., pure ether 
used for making dimethyl sulphate and 
dimethy] aniline. 

The product, 95°, methanol and 5"), 
methyl isobutyl ether, methylal, methyl 
formate, etc., was further refined in order 
to obtain a product pure enough for 
formaldehyde manufacture. 


Yields. One ton of raw methanol 
furnished: k 
gm. 
Pure methanol .. 780 to 830 
95°, methanol (above) 30 to 100 
Dimethyl ether .. a:, ee 
Higher alcohols 0.2 to 0.3 


The yield of pure methanol, based on 
the methanol content of raw methanol fed 
to the system, was approximately 89°. 

M. L. Kastens et a/.** relates that all but 
one of the synthetic methanol plants in the 
U.S.A. built since the war are based on 
natural gas. Economic considerations 
primarily are responsible for the change- 
over. However, the economic advantage 
of synthesis from natural gas may prove to 
be transitory. Since World War II 
natural gas prices f.o.b. wellhead have been 
increased from I to 3 cents. to 6 to 9 cents. 
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Gutehoffnungshuette process for converting methane to formaldehyde. 


Economists predict that the climb may go 
on to as much as 18 cents. At somewhere 
near this level the coal-natural gas 
economics may again balance in certain 
areas where low cost coal is available. 


Low-pressure methanol synthesis 


A new synthesis of methanol has been 
developed** which was carried out at 
30 atm. as compared with the usual opera- 
tion at 250 atm. The work was carried out 
on a laboratory scale and had resulted in 
the assembly of a pilot plant at Wolfgang 
near Hanau. 

In view of the large saving in equipment 
and operation, this synthesis, if carried 
through to commercial realisation, may be 
of great interest to the producers of 
methanol. 

The synthesis uses carbon monoxide and 
hydrogen. The net reactions involved 
are: 

(i) CH,OH + CO —-> CH, OCHO. 

(ii) CH, O CHO + 2H,—-—> 2CH, OH. 

(i) and (ii) CO + 2H, —-> CH, OH. 


The catalyst for reaction (i) was sodium 
methylate dissolved in methanol; the 
catalyst for the. second reaction was a 
typical hydrogenation catalyst of copper; 
chromium and barium oxide. Although 
two molecules of methanol were formed, 
one was recycled for reaction (i) and one 
was product, so that the result was the 
combination of one molecule of CO and 
two of H, to give one of methanol. 

Overall yields of 95°,, conversion to 
methanol were claimed. 

Reaction (i) was conducted as follows 
for a batch process: 

Sodium metal, 5.8 gm., was dissolved in 
100 gm. methanol; this made approxi- 
mately a 13°, solution of sodium methy- 
late. The solution was charged to an 
autoclave and air was removed by dis- 
placement with CO, and then a pressure of 
30 atm. was produced by feeding CO. The 
temperature was raised to 80°C. and, as 
the CO reacted, the pressure was main- 
tained at 30 atm. by feeding CO. The 
temperature was held at 80°C. The yield 
of methyl formate was about 38°, of 


theoretical. In continuous operation the 
yield of methyl formate was about 25°). 
The heat of reaction for step (i) was about 
9 kgm. cal. mol. of methanol. 

It was essential in this operation that the 
reactant should be free of water and CO.,, 
as either of these react with the catalyst, so 
that if present in sufficient quantity they 
would preclude the desired reaction. The 
presence of H, in the CO used in this step 
tended to decrease the yield of methyl 
formate. It was not essential, however, to 
remove the hydrogen completely, because 


- experiments with acceptable yields had 


been made with CO containing 30 vol.” ,H.. 

The crude product from the addition of 
CO to methanol was separated from the 
catalyst salts by distillation of methanol 
and methyl formate, and was then hydro- 
genated in a silver-plated tube containing 
a copper-chromium-barium oxide catalyst. 
If the hydrogenation temperature was too 
high (greater than 185°C.) two side re- 
actions took place, the first of which de- 
creased the yield of methanol but did not 
decrease the efficiency, in that the products 
were methanol and CO which could be 
recycled in a large installation: 


CH, OCHO > CH;,OH + CO 


The second reaction not only decreased 
the yield but also decreased the efficiency, 
and is represented by: 


CH,OCHO ---> CH, + CO, 


The products of the hydrogenation were 
separated by fractional distillation. The 
distillation was not complicated in that the 
products boiled at widely different tem- 
peratures, methyl formate 31.8°C., and 
methanol 64.7°C. No azeotropes were 
formed in the fractionation. 

To apply the above process successfully 
to mixtures of CO and H, obtained from 
partial combustion of methane would 
necessitate adjusting the gaseous mixture 
firstly to a high CO content and then to 
high H, content. 


4. PRODUCTION OF FORMALDEHYDE 
Formaldehyde may be produced either 


by the catalytic air-oxidation of methanol 
or directly by partial oxidation of m2thane. 
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Conversion of methanol to 
formaldehyde 


The Germans made formaldehyde by 
air oxidation of methanol over a silver 
catalyst. A 60°, mixture of water and 
methanol was passed with air over the 
catalyst at 650 to 700°C. The formalde- 
hyde was obtained as 30°, solution. The 
methanol used had to be very pure and free 
from iron carbonyl. 

M. L. Kastens** says that oxidation of 
methanol to formaldehyde accounts for 
almost half the total American production 
of the former. Two-thirds of the remain- 
ing production today is used as automobile 
antifreeze. The major consumption of 
formaldehyde is in the manufacture of 
phenol-formaldehyde resins. 

The Durez Plastics and Chemicals Inc. 
of America produces its own phenol and 
formaldehyde synthetically, the latter being 
obtained by oxidation of methanol.?’ The 
rated capacity of the plant is 91,000 Ib. of 
formalin (37°, by wt. of formaldehyde in 
water) per day. Conversion is about 65°, 
per pass, therefore it is necessary to re- 
cycle unreacted methanol. Less than 1°, 
methanol is left in the finished product. 

Formaldehyde is formed by two re- 
actions, both of which occur simultaneously. 
Under proper operating conditions about 
55° of the formaldehyde results from the 
exothermic oxidation: 


CH, OH + } O, —+> CH,O + H,O 


while about 45°, is formed by the endo- 
thermic reaction: 


CH, OH —~+> CH,O + H, 


Parasitic reactions result also in forma- 
tion of minor percentages of CO and CO.,, 
while a dirty catalyst can produce some 
formic acid. Failure to cool the reaction 


gases quickly can produce methylal, 
HCH.(OCH,), from methanol and 
formaldehyde. 


Conditions. Washed air and methanol 
vapour are mixed in roughly equal pro- 
portions by volume and passed through a 
bed of prepared silver catalyst where con- 
trolled combustion at about 635°C. yields 
a mixture of CH,.0, CH,OH, H.O, CO, 
CO,,H, and N,. The hot mixture of gases 
issuing from the burner is quenched at 
once in absorption towers. The formalde- 
hyde-methanol liquors are then distilled to 
produce a solution of formaldehyde in 
water with less than 1°,, methanol, and the 
separated methanol can be used again in a 
continuous process. 

Monsanto produce their formaldehyde 
by a similar process** and make nearly 
5 tons hr. of formalin with 2°,, methanol. 

C. P. Neideg?*® mentions some plants 
using iron-molybdenum catalyst to yield 
substantially methanol-free formaldehyde. 
The yields with this catalyst are slightly 
higher than with the silver catalyst. 

J. V.  Hightower*® describes the 
McCarthy Chemical Co.’s process using a 
metallic copper catalyst. 
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Direct conversion of methane to 
formaldehyde 

Gutehofinungshuette process. The 
German Gutehoffnungshuette process was 
carried out on a commercial scale during 
the war and is still operating satisfactorily.*! 

The process, in brief, is a low-pressure, 
high-temperature partial oxidation of 
methane with air to formaldehyde in the 
presence of a minute amount of nitric oxide 
as catalyst. 

The raw material is natural gas contain- 
ing 98°, CH,. The methane and air in 
volume ratio of 1.0:3.7 are added 
separately to unreacted product gas, water- 
scrubbed free of formaldehyde, which is 
recycled in the ratio of 9 vols./vol. air 
methane mixture. The mixture of fresh 
feed and recycle gas passes to an exchanger 
where it is preheated to 400°C. by the hot 
product gases from the reaction furnace. 
Nitric oxide, obtained by burning ammonia 
with air in the presence of a platinum 
catalyst, is added in the proportion of 
0.08 vol.°,, of the fresh air methane feed. 
The resulting hot mixture of air, methane, 
recycle product gas and nitric oxide 
catalyst passes upward on the inside of 
empty reaction furnace tubes where con- 
version to formaldehyde takes place over 
the temperature range 400 to 600°C. The 
hot reaction gas from the furnace is 
cooled and passes to a water scrubber for 
formaldehyde removal. The formaldehyde- 
free scrubbed gas is recycled in large part, 
but a small proportion is used to fire the 
reaction furnace. The aqueous solution 
from the scrubber, containing § to 10°, 
formaldehyde, is neutralised for removal of 
a minute amount of formic acid and then 
fractionated under pressure to yield a 
product containing 34 wt.°, CH,O, 3% 
MeOH and 63°, H,O. 

In a test run the methane consumption 
averaged 203.3 normal m.*/hr. and 
formaldehyde production 26.4 kgm./hr. 
on the basis of 100°,, concentration. This 
corresponds to 9.7°,, of theoretical yield. 
The process was operated at substantially 
atmospheric pressure. 

T. K. Sherwood* describes an improve- 
ment to this kind of method for producing 
formaldehyde, by mixing 3 to § parts 
natural gas with 7 to § parts of air and not 
more than 2°,, NO, by volume (based on 
total natural gas, air and NO,), passing the 
mixture through a reactor at an emerging 
temperature of about 650°C., and im- 
mediately condensing a portion of the 
product by direct contact with cool 
formaldehyde solution. In this way de- 
composition of the formaldehyde, which 
would otherwise occur at the temperature 
at which the vaporised product issues from 
the reactor, is eliminated substantially. 

R. P. Rossman** mentions some further 
modifications. 

Hibernia process. During the war 
Dr. Karl Schmitt of Hibernia Bergwerks- 
gesellschaft, A.G. developed a laboratory 
process for the production of formaldehyde 
by partial oxidation of methane by ozonised 
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oxygen in the presence of barium per- 
oxide.*'.°* The raw materials used were 
methane (about 70°, from the separation 
of coke-oven gas) and Linde-Frankl oxygen 
(about 98°.) which was ozonised to an 
ozone content of 0.5 to 2.0 vol.°,. The re- 
action may be represented as: 


CH, + O, —_——> CH,O + H,O 


Instead of oxygen air could be used, but 
this raised the cost of ozonisation con- 
siderably. On the other hand, superior 
formaldehyde yield was claimed for air 
oxidation. 

Conditions. The reaction took place 
at 110 to 120°C. at atmospheric pressure, 


O, 
CH, 


The catalyst consisted of alkaline earths 
(preferably Ba) activated with Ag,O. 
Superior yields were claimed for a bed of 
comparatively large area and small thick- 
ness. The optimum gas velocity was 
found to be 4 to 10 m.*/hr. The tempera- 
ture had to be well controlled, for the 
catalyst was not very active below 110°C., 
and above 120°C. oxidation tended to go 
beyond the formaldehyde stage. 

It was necessary to dry the entering 
gases and for the H, content of the methane 
not to exceed 3°. 

Yields and results. 350 gm. of 
CH,O/m.* CH, resulted per single pass, 
that is, about 26.4°,, of the theoretical. 
(Pure methane only yielded 5°...) 

The catalyst behaved satisfactorily for 
about 13 years. 

Schmitt’s own ozoniser- was claimed to 
consume only } to } the current consump- 
tion of a standard Siemens ozoniser. 

The exit gases were scrubbed with water 
and the aldehyde in the sorbate deter- 
mined iodometrically. 


with an 





ratio of od 
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5. MANUFACTURE OF ACETALDEHYDE 


Acetaldehyde may be produced from the 
reaction of methanol with acetylene, or 
from acetylene hydration. 


From methanol and acetylene 


In 1945 it was stated that the Germans 
were quite likely to produce acetaldehyde 
on a large scale from methanol and acety- 
lene. A report made in 1937 related to a 
projected plant for the manufacture of 
§,100 tons/month i.e. 170 tons/day. This 
report claimed great advantages for this 
new process when compared with the usual 
(e.g. Schkopau) method depending upon 
the hydration of acetylene in the presence 
of mercury catalysts, both as regards purity 
of product and in actual operation. For 
example, blemishes and decomposition 
spots in sheets or films made from cellulose 
esters containing acetyl groups had been 
traced to mercury impurity in the acetic 
acid used. Acetic acid from acetaldehyde 
by the new route would obviously be 
superior for cellulose esterification pur- 
poses, since no mercury was used in the 
proposed new process. 


It was claimed further that difficulties 
inseparably connected with the use of 
mercury and its recovery were obviated, 
and that in the new process no trouble was 
experienced with poisoning of catalyst. 
Even when using relatively impure acety- 
lene, the caustic potash catalyst was able to 
take care of the impurities. 

Description of process. The process 
was based on the reaction of acetylene with 
methanol under pressure to give vinyl 
methyl ether, which in turn was hydrolysed 
to give acetaldehyde and methanol, the 
latter being recycled: 

CH, OH + CH = CH > 
CH, O.CH = CH, > 
CH,CHO + CH,OH 


Vinylation section. A flow diagram® 
illustrates the whole process of aldehyde 
formation.**: *° 

The Vinylation reaction was carried out 
in a tower 15 m. high and 2 m. inside 
diameter. The tower, during operation, 
was filled with a 20°, w./w. solution of 
caustic potash in methanol, the reaction 
temperature being 160°C., and the operat- 
ing pressure 16 atm. Into the pressure 
tower was pumped continuously methanol 
containing a small quantity of dissolved 
caustic potash. The amount of the latter 
was not normally greater than 2°, and was 
adjusted to maintain the concentration of 
caustic alkali in the tower at the 20°, w. w. 
figure. The tower carried a gas circulation 
system by means of which an acetylene 
nitrogen mixture was pumped in at 16 
atm. pressure. Gas entering the tower had 
35 to 40°, V. V. acetylene, but emerged 
after deposition of the vinyl ether in the 
condensing system with only Io to 15", 
acetylene. The fresh acetylene required 
was taken from a gasometer and was 
forced by a compressor into the circulation 
system. 

The crude vinyl methyl ether eventually 
separated was run into storage tanks where 
it was held under 3 atm. pressure of 
nitrogen. 

Hydrolysis and distillation section. 
The hydrolysis of vinyl methyl ether was 
conducted in an upright tower containing 
0.25°,, sulphuric acid in water at 80 to 
100°C. The operating pressure was 
2.5 atm. 

All the acetaldehyde with some methanol 
and water passed to a distillation column. 
From the column top passed acetaldehyde, 
which was condensed and run to storage. 
Water rendered slightly acid with sulphuric 
acid was fed to the column to prevent 
acetal formation. Aqueous methanol was 
run off from the base of the column when 
it was made weakly alkaline with caustic 
soda solution and then distilled. Any 
traces of aldehyde were resinified by the 
caustic alkali, and this was desirable since 
the methanol should be free from acetalde- 
hyde. 

Quantities involved. From a pro- 
duction of 170 tons day of acetaldehyde, 
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Manufacture of acetaldehyde from methanol and acetylene. 


90,600 m.* day of acetylene must be 
handled. This will give 264 tons/day 
crude vinyl methyl ether (85°, ether-+-15°, 
methanol) to be saponified, and 163.5 
tons day of methanol to be fractionated 
from aqueous solution. 

Yields. In the research plant at 
Ludwigshaven, the yield of vinyl methyl 
ether from acetylene was 97°,, and the 
saponification stage to acetaldehyde was 
achieved with 99°, yield. Therefore an 
overall yield of 96°,, was assumed. 

Comparison of product costs. Com- 
pared with the Schkopau (mercury) pro- 
cess the product cost of the method herein 
described: was slightly cheaper, but plant 
cost was slightly higher. 


From acetylene hydration 


The hydration of acetylene to acetalde- 
hyde has usually been brought about by 
bubbling the acetylene through water 
having a suitable oxidising catalyst in 
solution for facilitating the hydration: 


C.H, + H.O —> CH, CHO 


C. J. Herrley® states that the pilot plant 
of Carbide and Carbon Chemicals Corp. 
made 100 lb. day batches of acetaldehyde 
this way. 

J. Y. Johnson** says that considerable 
difficulties were experienced owing to the 
fact that the materials usually employed for 
the construction of the apparatus are not 
sufficiently resistant to the mercuric sul- 
phate solution used as catalyst, and con- 
sequently are easily destroyed. These 
difficulties are overcome by constructing 
the apparatus, or at least the inner surfaces 
which come into contact with mercuric 
sulphate solution, of chromium-nickel steel 
containing molybdenum. 

Johnson describes the production of 
acetaldehyde from a mixture of methane 
and hydrogen containing 6°, of acetylene 
by compression of this gaseous mixture in 
a fine state of dispersion into a high 
pressure tube made of chromium-nickel 
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steel containing molybdenum which con- 
tains a sulphuric acid solution of a mercury 
salt having a temperature of 90 to 100°C. 
The pressure in the system is maintained 
at 10 atm. The acetaldehyde, which is 
obtained with a good yield, is removed 
from the gas mixture by means of active 
charcoal. The apparatus described can be 
used to advantage when conducting the 
operation in the normal manner at at- 
mospheric pressure. 

Both pure acetylene and various mix- 
tures containing acetylene can be used to 
advantage in the above apparatus. 

This method of effecting hydration re- 
sults in a relatively slow production of 
aldehyde. 

The Germans made acetaldehyde by 
hydration of acetylene at Burghausen, 
Knapsack, Gendorf, Waldshut, Hiils, 
Auschwitz and Schkopau. 

The efficient manufacture of acetalde- 
hyde on a very large scale became of prime 
importance to the German war effort when 


.the decision was taken to manufacture syn- 


thetic rubbers of the Buna type by the 
route, carbide, acetylene, acetaldehyde, 
aldol, 1:3 butanediol, butadiene, Buna. 
The hydration*® was carried out in an 
acid solution of mercuric sulphate. The 
dissolved mercuric sulphate was slowly re- 
duced by acetaldehyde and by impurities 
in the acetylene to metallic mercury, and 
there were two methods in general use to 
effect the recovery and re-oxidation of the 
metal. The older method involved an 
external treatment of the mercury mud 
and the oxidation of the resulting clean 
metal to mercuric oxide by electrolysis. 
The newer method consisted of the oxida- 
tion of the metal in the reaction vessel by 
ferric sulphate solution which was simul- 
taneously reduced to ferrous sulphate. The 
ferrous sulphate was then oxidised ex- 
ternally by nitric acid to ferric sulphate. 
This method did not involve the hand- 
ling of metallic mercury—except as make 
up to replace minor process losses—and 
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was therefore safer and more economical. 

The most successful vessel lining was 
acid-proof glazed porcelain tiles in a double 
layer in Asplit. It was essential, in the 
hydration of acetylene, to remove the 
acetaldehyde from the catalyst solution as 
soon as it was formed, otherwise the 
aldehyde would tend to undergo the aldol 
condensation and, in acid solution, this 
compound would lose water and form 
crotonaldehyde. The reaction, therefore, 
was carried out at as high a temperature as 
possible and with an excess of acetylene. 
The excess of acetylene swept the acetalde- 
hyde out of the hot catalyst solution and the 
acetaldehyde was recovered from the gases. 
The efficient scrubbing of the gas was im- 
portant, as the return of acetaldehyde in 
the recycled acetylene would tend to lead 
to the formation of crotonaldehyde. 

Acetaldehyde was recovered from the 
cycle gas by an efficient water wash and the 
solution of acetaldehyde in water (about 
7 to 12°, acetaldehyde) was distilled under 
pressure and pure acetaldehyde was re- 
covered. 

The main chemical reaction. The 
combination of acetylene with water in 
the presence of Hg** in acid solution to 
form acetaldehyde is exothermic, but with 
a 70°, conversion is autothermic at about 
88°C. The reaction was carried out at 
temperatures above the B.P. of acetalde- 
hyde, so that the product could be obtained 
in the gaseous phase free from catalyst, and 
also to reduce the concentration of acetalde- 
hyde in the liquid phase and thereby keep 
side reactions to a minimum. 

Side reactions 


(1) CH, CHO + Hg** + H,O—> 
CH, COOH + Hg + 2H’ 


Acetaldehyde was slowly oxidised by 
mercuric ions to acetic acid with simul- 
taneous precipitation of metallic mercury. 
No successful method had yet been devised 
for the economical recovery of this by- 
product acetic acid, which therefore re- 
presented a loss of acetylene. This 
reaction was minimised by removing the 
aldehyde as quickly as possible from the 
reaction vessel by using an excess of 
acetylene and by operating at a high 
temperature. 


(2) CH, CHO + CH, CHO —> CH, 
CHOH. CH, CHO > CH,;CH:CH CHO 
Aldol Crotonaldehyde 


Crotonaldehyde could be recovered to 
some degree from the above reaction and 
its production could be minimised by rapid 
removal of acetaldehyde from the reaction 
vessel and recycling as little acetaldehyde 
as possible. 

Unlike the other plants mentioned, the 
one at Hiils obtained its acetylene by arc- 
cracking methane. The maximum capacity 
of the plant was 10,000 tons/month. The 
hydration system consisted of seven units 
(six working, one spare), each capable of 
making 60 tons of acetaldehyde/day. Arc 
acetylene was purified by water washing, 
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ferric oxide and by cooling to —85°C. to 
remove higher acetylenes. The gas con- 
tained about 94 to 95°’, acetylene and traces 
of methyl acetylene. Diacetylene had to 
be removed from the gas completely, as it 
would reduce mercuric salts at once to 
metallic mercury. 

A U.S. patent describes a vapour-phase 
reaction in steam which shows a greatly 
improved result.*° 

A tower which may conveniently be 
built of acid-proof bricks, is filled with an 
absorbent siliceous material, such as 
porous tile, briquetted kieselguhr or 
kaolin, this material, in the form of lumps 
providing interstices for the passage of 
gases and vapours between it. The material 
is first saturated with a solution of a 
catalyst or with a liquid carrier in which 
the catalyst may be merely in suspension, 
to cause the catalyst to enter the pores and 
coat the surface of the carrier sufficiently 
so that it may be in a position to facilitate 
the reaction between the steam and 
acetylene. Mercuric sulphate or any suit- 
able catalyst may be employed. However, 
it hes been found in practice that superior 
results are obtained if instead of the usual 
catalyst employed in prior processes a 
catalyst which consists of a concentrated 
solution of mercuric sulphate in sulphuric 
acid containing a mixture of ferric, chromic, 
and ceric sulphate, together with titanium 
oxide, and manganese dioxide, is used. 

Thus, assuming a suitable tower to be 
filled with a carrier mass of the type 
described, or with pumice stone, and this 
carrier to be saturated with a suitable 
catalyst, the mixture of acetylene, steam 
and air is passed through the mass starting 
at the bottom. The quantities of each of 
the reactants will preferably be in the pro- 
portion of 1 mole of C,H, to 1} moles 
of H,O as steam at 212°F. and } to } 
mole of contained oxygen in the air. The 
air is preferably preheated and is mixed 
with the steam in the preheated condition 
before introduction into the tower. 

As this mixture of steam, acetylene and 
air passes up through the tower and con- 
tacts the catalyst, so acetaldehyde forms. 
By reason of the temperature employed, 
the acetaldehyde, as it is formed, will 
almost instantly be distilled out of the top 
of the tower where it can be condensed. 
The re-oxidation of the catalyst, by the 
oxygen in the air passed over it together 
with the steam and acetylene, will also take 
place almost immediately. The process 
may be practised continuously. It will be 
noted that the amount of steam used in 
the mixture of steam, acetylene and air is 
considerably more than the theoretical 
amount required to hydrate the acetylene 
to acetaldehyde. The reason for using an 
excess amount of steam is _ twe-fold. 
Firstly, to be sure to have enough to effect 
substantially complete hydration of the 
acetylene, and secondly, to _ provide 
sufficient to prevent the mixture of air and 
acetylene from forming an _ explosive 
mixture. 
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It may be observed that the capital cost 
per throughput of the Shawinigan Plant‘! 
for their acetylene hydration process in 
1941 was still the lowest of any process for 
the production of acetaldehyde.** 


CONCLUSIONS 


To produce the four chemicals acetone, 
methanol, formaldehyde and acetaldehyde 
ultimately from natural gas, the Sachsse or 
Controlled Oxidation process is to be re- 
commended. Other processes described, 
which aim to produce acetylene, while 
being suitable for the manufacture of 
acetone and acetaldehyde, are unsuitable 
for methanol (and hence formaldehyde) 
production, and the economics of these 
processes would be affected by facilities to 
dispose of the large volumes of hydrogen 
produced. 

When only formaldehyde is required (or, 
if it is not wished to produce formaldehyde 
from methanol) partial oxidation of 
methane under special conditions may be 
employed. 

J. Roberts’? mentions that in Britain 
preliminary experiments of tapping methane 
from Point of Ayr Colliery showed that 
500 cu. ft./min. or 720,000 cu. ft./day was 
produced, but that this figure fell to a fifth 
of this value or less after two years. Very 
much more methane however is available 
potentially from this colliery. Similar ex- 
periments at Cardowan Colliery have pro- 
duced a methane flow of 500,000 cu.ft. day. 
These figures are quite insignificant when 
compared, for example, with the proposed 
utilisation of 65,000,000 cu.ft..day of 
natural gas in the controlled Oxidation 
process at the Carthage Hydrocol plant in 
Texas,'* but it is not out of the question 
that a plant to handle much smaller 
quantities of natural gas could be built, for 
a Calgary cil company, Canada, planned to 
erect a plant to handle 2,000,000 cu. ft. of 
natural gas/day,‘® while ammonia is pro- 
duced in France by using about 883,000 
cu. ft. of natural gas day in a partial com- 
bustion process." 

When more high quality methane be- 
comes available from Britain’s gas-rich gas 
coal seams, and if economic conditions 
dictate, it may be worth considering the 
erection of a small-scale plant using the 
Sachsse or Controlled Oxidation process to 
produce the chemicals which have been 
considered in this report. When con- 
sidering the utilisation of our methane for 
the production. of acetylene for chemical 
synthesis and other uses, engineers ex- 
pressed the opinion that for the process to 
be economically feasible, a combination of 
three to four collieries producing not less 
than 1,000,000 cu. ft. of methane a day 
would be required. 


The writer thanks the Director-General, 
Scientific Dept., National Coal Board, for 
providing the facilities for acquiring the above 
information. 

Views expressed are purely personal unless 
otherwise indicated. 
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Australian process for 
refining sugar cane wax 


A team of Australian scientists under 
the leadership of H. H. Hatt has developed 
a process of refining crude sugar cane wax. 
This process is claimed to produce a better 
wax than does conventional solvent extrac- 
tion, but it is likely to be more expensive. 
Interest in sugar cane wax is high; it is 
thought that 60,000,000 Ib. p.a. could be 
produced from Cuban mills alone. 

The wax occurs as a thin white layer on 
the outside of the sugar cane. During 
milling it becomes entrained with the 
juice; after clarification with lime it is 
deposited on the filter press cake. The 
method used by the Australians involves 
demineralisation with hydrochloric acid, 
vacuum distillation for the removal of 
components of lower molecular weight 
and a chromic acid bleach. 

As described in Chemical Week (1951, 
69 (25), p. 23), demineralisation tekes 24 
hr. and is the time-limiting factor in the 
plant design. On the basis of treating 
1,070 gal. day of wax, having an average 
mineral content of 5°.,, 900 gal. of 3.3 
hydrochloric acid would be required. The 
wax is then sent to the distillation unit, 
where the lower-molecular weight com- 
ponents are removed under I mm. pressure 
at 300 C. In the last stage, the remaining 


wax is bleached at 110°C. with a mixture of 


chromic and sulphuric acids. It is washed 
with boiling sulphuric acid (30°, w v) and 
with water and then dried under low (200 
mm.) vacuum. The Australians estimate 
an overall yield from crude to refined 
product—of 50°’, 

Although the process is more expensive, 
the Australians claim the wax produced is 
more flexible and can be modified to start 
a new series of waxes. Also, it is claimed, 
the process is capable of taking crude wax 
from different mills, and turning out a 
uniform product. 
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Chemical Engineering at the Cross-roads 


PRESIDENTIAL ADDRESS TO THE INSTITUTION OF CHEMICAL ENGINEERS 


By Sir Harold 


N some Institutions it is the custom for 

the president to ‘ read himself in’ with 
a presidential address on his induction; 
ours is, I venture to think, a better practice 
in which the president in his address can 
draw on his experience during his year of 
office. Certainly in my own case it has 
been a year of education and I have learnt 
much from my experience. I was able 
last September to return the welcome visit 
we had from Dr. Chilton, the president of 
the American Institute, in July, and to 
discuss many problems with our American 
colleagues. In March I went to Johan- 
nesburg for the inauguration of our South 
African branch and saw something of 
chemical engineering developments in the 
Unicn. During the year I have been to 
meetings of our home branches and of the 
Graduates’ and Students’ Section and I 
have visited a number of the chemical 
engineering schools in this country. 

So you see, I am much better prepared 
to speak to you than I was when you did 
me the honour cf making me your presi- 
dent. I told you then of my conviction of 
the increasing part chemical engineering 
is bound to take in the industrial life of 
Britain, and that conviction has only been 
strengthened and confirmed by all I have 
seen and heard. 


The fourth primary technology 


I have. frequently had to explain to 
people what I understood by chemical 
engineering and why I was so insistent on 
its importance. I found that the simplest 
explanation was the historical sequence of 
events in the field of engineering. The 


civil engineer skilled in the technique of* 


building structures, roads and bridges 
was first in the field, with an Institution 
founded in 1818. Next, with the evolution 
of the steam engine followed by power- 
driven machines, came the mechanical 
engineer. His Institution dates from 1847. 
And then with the advent of the dynamo 
and motor came the electrical engineer 
whose contributions in the distribution of 
power and in the field of communication 
by cable and wireless have changed so 
profoundly our way of life. His Institution 
goes back to 1871. 

In each case a specialised technology 
gradually developed embodying both the 
results of experience and the application of 
science to the problems involved. Those 
are the first three primary technologies. 
A further 50-odd years saw the birth of 
our own Institution in 1922. 

Until the 19th century man was depen- 
dent on very few chemical reactions, except 
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Sir Harold Hartley. 
for combustion, metallurgy and fermen- 


tation, and his needs were met mainly by 
natural products. Then came the heavy 


‘chemical industry with acids, bases and 


fertilisers, and it was only in the second 
half of the 19th century that the beginnings 
of synthetic organic industry widened the 
scope of chemical industry with the pro- 
duction of dyes and pharmaceuticals. 

The 2oth century has seen a vast expan- 
sion of the chemical industry, with the 
rise of scientific methods of oil refining 
and of a great industry based on refinery 
gases and natural gas, together with the 
production of synthetic fibres and plastics. 
But of equal significance has been the 
invasion of chemical techniques into the 
processing of many natural products, food, 
wood, rubber and leather, and into the 
fermentation industries which they have 
revolutionised. The extractive industries 
have become chemical industries. Many 
of these developments have been on a 
huge engineering scale with throughputs 
of many tons a day, and continuous pro- 
cesses have replaced the older batch 
metheds which had more in common with 
small-scale laboratory techniques. 

As a result there has developed ‘a dis- 
tinct body of science which is fundamental 
and peculiar to chemical engineering. This 
involves principles, theories, procedures, 
methods and techniques fundamental to 
the majority of chemical engineering 
operations. While in some cases this bedy 
of science involves and utilises subject 
matter and principles common to other 
sciences, it modifies, extends, orients and 
combines these principles.in a unique 
manner.’ (J. G. Elgin.) 

It is against this background that I have 
taken as the title of this address ‘ Chemical 
Engineering at the Crossroads.’ 
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Signs and warnings 

At the approach to crossroads one 
expects to find signs and warnings and 
there is no lack of them here—the Hankey 
report on the supply and demand for 
chemical engineers in Britain, the Duns- 
heath report of the productivity team that 
investigated the relations between univer- 
sities and industry in the United States, 
the Cremer report of the Committee on 
Chemical Engineering Research and, 
finally, the recent discussion in the Ameri- 
can Institute of Chemical Engineers on 
‘ Whither, Chemical Engineering Science.’ 

The Dunsheath Committee were ‘ im- 
pressed by the extent courses in chemical 
engineering have been developed in 
America and by the extent to which these 
courses are regarded as meeting a wide- 
spread demand from various branches of 
American industry. The number of 
courses in chemical engineering is exceeded 
only by those in civil, electrical and mech- 
anical engineering and in 1949-50 the 
number of first degrees granted in chemical 
engineering was 4,529. ‘ Many Americans 
believe that these large numbers have had 
an important bearing on the rapid progress 
on industry in the United States.’ 

Alongside this sober statement or under- 
statement of the facts, let me quote the 
words of Dr. Conant, the President of 
Harvard, in his address at the diamond 
jubilee meeting of the American Chemical 
Society last September: 

‘In 1902,’ he said, ‘ chemical engineer- 
ing had not developed as a profession. 
Today there is a great shortage of chemical 
engineers, in spite of the fact that more 
than 15,000 have been trained in the last 
five years. In short, the growth of the 
chemical profession within the lifetime of 
many of us here has been one of the 
amazing social phenomena of our times. 
It takes no crystal ball to show that this 
chemical revolution will affect the balance 
of the century. Whether the curve will 
continue to mount at the same rate of 
annual change is an open question, but 
that there will be vastly more members 
of this nation who were trained as chemists 
and chemical engineers in 2001 than there 
are now in 1951 seems to be one of the few 
certainties of the future. Notice I define 
the members of our profession in terms of 
their specialised education, not their em- 
ployment. For one of the highly sig- 
nificant aspects of the development of 
chemistry in the last 100 years in all 
countries, but particularly here in the 
United States, is the way chemists have 
infiltrated into all sorts of positions in 
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scientific and industrial life. This process 
will continue, and one is safe in predicting 
that the work of the chemist in the United 
States has only just begun. The breadth 
of his scientific training and the strategic 
position of his science will make him one 
of the key figures in an urbanised, mech- 
anised society dependent for its very life 
on the careful control of a multitude of 
chemical reactions.’ 

Now let us turn to the Hankey report 
to see what is the position here. From that 
report we learn that the annual output of 
chemical engineers from all sources in this 
country between 1950 and 1954 is esti- 
mated at 200. The comparison between 
this figure and the output in the United 
States speaks for itself. There is no need 
to emphasise the urgent need for a rapid 
increase in the number of chemical 
. engineering courses at our universities and 
technical colleges, and an expansion in the 
size of existing courses where possible. 
The gap is far too large to be dealt with by 
any new technological university, and 
wherever engineering courses are now 
given, it seems only reasonable that under- 
graduates should have an opportunity to 
study chemical engineering if they so 
desire. I have been much impressed by 
the excellence of the courses in chemical 
engineering which already exist, and by the 
friendly and co-operative relations existing 
between the chemical engineers and the 
older schools of chemistry and engineering. 
Thus, in spite of the present disparity in 
numbers, I am optimistic for the future if 
the need to multiply and expand the courses 
in chemical engineering is recognised as 
most urgent both by the universities and 
by the University Grants Committee. 


Training 

Seventy-five years have passed since the 
first course in chemical engineering was 
given by George Davis in the Manchester 
School of Technology. Gradually the 
concept of unit operations from which 
manufacturing processes could be built up 
emerged as the best scheme of training for 
a chemical engineer, based on a knowledge 
of mathematics, chemistry and physics. 
With our increasing knowledge of the 
underlying principles of unit operations 
and with the ever-widening field for the 
chemical engineer, his education is tending 
to take new shape. Its form was the sub- 
ject of our American colleagues’ symposium 
last December on ‘ Whither, Chemical 
Engineering Science.’ The general out- 
come of the discussion was to emphasise 
the need for the chemical engineer to be 
trained in the basic sciences and in the 
fundamental laws that are common to so 
many unit operations, rather than in the 
details of the unit operations themselves. 
Useful as it has been, the concept of unit 
operations must give way to a more funda- 
mental approach in terms of which unit 
Operations may be grouped with common 
underlying principles. With the many 
new applications of his techniques that 
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the chemical engineer may have to face, 
his training must aim at flexibility and 
adaptability of outlook and at a scientific 
rather than an empirical approach to new 
problems. The field to be covered is so 
wide, the problem so complex, that the 
training should aim at developing habits 
of mind that rely on scientific analysis, on 
experimental attack and on the avail- 
ability of our accumulated scientific and 
engineering knowledge. 

The way of the chemical engineer is not 
easy. Thermodynamics, chemical kinetics, 
the transfer of mass and energy, the con- 
cepts, of classical physics; all these he has 
to be able to apply to the engineering prob- 
lems involved in the economical design 
of a plant in which some chemical or 
physical change is followed by the separa- 
tion and the purification or the application 
of the products. 

The Cremer report contrasts the two 
approaches to plant design: the analytical 
approach dependent on the functional 
analysis of the performance of existing 
plants, and the synthetic approach based 
on experimental investigations of the 
mechanism of each process and the laws 
governing it. With the many variables 
that enter into plant design, the training of 
a chemical engineer must teach him to 
make a judicious compromise between 
these two methods of approach and to 
select the fields where investigation would 
be of value. He must grow up in the 
challenging atmosphere of problems, with 
the opportunity to see the creative power 
of research in progress and, if possible, 
with the opportunity to learn something 
of the technique of investigation. This 
summarises roughly, I think, the findings 
of our American colleagues. 


U.K. research facilities 


The Cremer Committee were appointed 
to report on the position of chemical 
engineering research in this country. After 
reviewing the existing facilities and taking 
evidence from over a hundred firms and 
research associations, they reached the 
conclusion that ‘ existing facilities are in- 
adequate for the purposes of the chemical 
and allied industries as a whole.’ 

Those research facilities fall into three 
groups: first, the laboratories of the great 
firms like Imperial Chemical Industries, 
Courtauld’s, Distillers and Glaxo and of 
national establishments like Harwell, all of 
which together are vastly greater in re- 
sources than those of the other two groups ; 
next, the laboratories of the chemical 
engineering schools of the universities and 
technical colleges; and, lastly, the labora- 
tories of the plant designers and manu- 
facturers which, with a few exceptions, are 
small and devoted to the companies’ special- 
ist fields. The need for more research of the 
synthetic fundamental type may be met by 
increasing research facilities at universities 
and by the growing numbers of chemical en- 
gineering schools, provided that funds are 
available. The Cremer Committee decided 


however, that the analytical approach 
requires a central organisation specially 
adapted to this purpose, where under some 
co-operative scheme with industry the 
data from large-scale operations could be 
collected, analysed and quickly made 
available as a basis for plant design. 

My own conviction is that the con- 
clusions of the Cremer Committee do not 
go far enough in one respect. I am certain 
that the analysis of the results of plant 
operation will throw up gaps in our know- 
ledge which can only be filled by experi- 
mental investigations on large-scale pilot 
plant, for which a laboratory will be 
needed. That to my mind is an essential 
constituent of the organisation that jis 
needed in order to get the full constructive 
benefit from the analytical survey of plant 
operation which is proposed. Such a 
laboratory would be, too, a most val:able 
corollary to the more fundamental werk in 
progress in university departments. 

I will go further and say that, until we 
recover the initiative in chemical plant 
design and construction, we shall be forced 
to buy the ‘ know-how ’ at a high cost ‘rom 
abroad, and it will not be the latest ‘ know- 
how.’ We can only regain that initiative 
by analytical and synthetic research, for the 
co-ordination and application of which the 
organisation recommended by the Cremer 
Committee is essential. Without it we 
shall not benefit from the results of our 
own scientific research, which in the past 
have so often been exploited abroad. 

The only move towards implementing 
the recommendations of the report so far 
is the decision of the Department of Scien- 
tific and Industrial Research to publish a 
series of critical bibliographies on particular 
aspects of chemical engineering techniques. 
The first will deal with methods of indus- 
trial drying and the second with grinding 
methods and the. dispersion of solid par- 
ticles. The Institution has been asked to 
nominate a small expert panel to help in 
this work. This will certainly be a most 
useful contribution, but there remains the 
urgent need for the organisation envisaged 
in the Cremer report to collect, co-ordinate 
and publish the results of plant operations, 
together with a pilot-plant laboratory. 
Without this our design and construction 
industry will be seriously handicapped. 


The future 

With the emergence of chemical engineer- 
ing as the fourth primary technology and 
its increasing part in the industrial life of 
the country, we have to take fresh bearings 
in research and education and decide what 
is needed in the future. What is the future 
of chemical engineering ? What part is it 
destined to play in meeting the ever- 
growing needs of mankind with the increas- 
ing population of the world and the call 
for higher standards? Twenty years ago 
we were destroying surplus crops, today 
we are living in an age of shortages. ‘The 
primary needs of the world are energy, 
food, metals and other raw materials. 
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How can they be met? What will be the 
contribution of chemical engineering ? 


Fuel and power 


Let us start with energy—power and 
heat—for that is the key to the type of 
civilisation we have evolved, on which its 
continuance depends. As an index of its 
importance I showed in a paper on ‘ Limit- 
ing Factors to World Production’ that 
before 1939 there was a close correlation 
between the energy consumption per head 
and the average real income in many 
countries. 

With the inevitable gradual exhaustion 
of fossil fuels, great hopes are based on the 
use of nuclear energy in the future. 
Whether these hopes are likely to be ful- 
filled I will not venture to predict, but one 
thing is certain, their fulfilment will depend 
largely on chemical engineering. 

The advent of atomic energy has intro- 
duced new features to the industrial scene. 
Many of the materials required were 
laboratory curiosities before the war; 
some were unknown. The production of 
materials for the construction of reactors, 
the production of fissile ‘ fuel,’ the repro- 
cessing of the spent ‘fuel’ and the safe 
disposal of fission products all involve the 
development of fresh chemical engineering 


processes and the design and operation of - 


new forms of plant. The design of some of 
this plant is based on previous experience, 
but much is quite new and is giving plenty 
of scope for ingenuity and initiative. 
Atomic energy has, for example, given a 
fresh meaning to remote control. War-time 
achievements were made without counting 
the cost, but the improvement of the 
economies of the processes to the point 
where atomic energy can compete on level 
terms with conventional sources, provides 
a real challenge to the chemical engineer. 
Not only must he design safely for very 
high efficiencies in yield and quality, but 
he must also design economically because 
of the high capital costs of plant and 
buildings. bi 

Solar radiation is an even more potent 
and ever-present source of energy. It is 
the basis of existence of living organisms, 
but we make so little use of it today. With 
the depletion of fossil fuels it is inevitable 
that the day will come when man must 
harness the sun’s rays. How and when 
that will be done will depend on advancing 
knowledge. Whether it will come through 
controlled photosynthesis, through photo- 
electricity or through fuel cells free from 
the inevitable limitations of the thermo- 
dynamics of the heat cycle, or other means, 
no one can say, but when it does I venture 
to predict that the techniques of chemical 
engineering will play their part. 

Turning now to the more conventional 
metheds of utilising energy, I take first 
Steam power stations. There again so 
many of the problems on which efficiency 
and availability of the boiler will depend 
involve chemical engineering techniques— 
combustion, radiation, heat exchange, 


boiler deposits, the treatment of effluents, 
cooling towers, water treatment and cor- 
rosion. All of them becoming more urgent 
with higher steam conditions. 

There is no need to emphasise what 
chemical engineering has already done to 
raise the efficiency of use of the fossil 
fuels—coal, oil and natural gas. Indeed, 
the great developments of oil refining have 
gone hand in hand with the science of the 
chemical engineer, to whom it owes the 
new technique of fluidisation, the influence 
of which is now being felt in many other 
industries. There is, too, the huge new 
chemical industry based on refinery gases 
and natural gas. Much the same is true 
of the processing and carbonisation of coal. 
Indeed, apart from the need for smokeless 
fuels and cven coke, its future may lie in 
total gasification carried out in part under- 
ground, together with the possibilities of 
synthesising liquid fuels where conditions 
are favourable. Thus in the field of energy 
the chemical engineer will be an indis- 
pensable partner in the team. 


Metals 


Leaving food aside for a moment and 
turning to metals, two facts emerged very 
clearly at the United Nations’ conference 
on resources at Lake Success in 1949: 
first, the growing consumption of metals 
with the spread of industrialisation and, 
second, our increasing dependence on 
lower-grade ores. Known reserves of 
non-ferrous metals will provide for, say, 
half a century at our present rate of con- 
sumption, pointing in the long run to a 
steel and light alloy economy with non- 
ferrous metals reserved for essential pur- 
poses. Chemical engineering has already 
contributed much to the ore dressing of 
low-grade ores, and to the extraction of 
metal from them. Take, for example, the 
extraction of gold from ores containing 
not more than 1 dwt. per ton, or the extrac- 
tion of magnesium from sea water con- 
taining about one part per thousand of the 
metal, made possible by accurate chemical 
control of the conditions in vast volumes 
of water, and the adaptation of known 
techniques. Another example is the pro- 
duction of extremely pure zinc by frac- 
tional distillation as a result of the applica- 
tion of chemical engineering principles in 
a field previously covered by crude 
empiricism. 

It would be easy to multiply these 
instances of the value of chemical engineer- 
ing techniques in metallurgy and there is 
no need to dwell on their contribution to 
the heavy chemical industry. The fixation 
of atmospheric nitrogen is but one example. 


Food and raw materials 

I come now to the products for which 
we have to rely mainly on living organisms 
—food and raw materials. In order to 
get the problem into its proper perspective, 
some years ago I made a study which 
showed that on a value basis 87°, of farm 
and forest products were used as food and 
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13°, in industry. This represents about 
one-third of industry’s raw materials, the 
remaining two-thirds coming from nen- 
living sources. Zimmerman arrived in- 
dependently at much the same figures, 
from which it follows that the feeding of 
men and animals consumes about 70°, of 
all raw materials on a value basis and 
industry consumes the rest. 

The 2oth century has seen great changes 
in the nature and the use of raw materials 
in industry, in which chemical engineering 
has played its part. One major trend has 
been the processing of natural materials 
like rubber and leather as their chemical 
and physical nature has been better under- 
stood. The scientific control of their 
manufacture has resulted in improved 
quality and greater uniformity of the pro- 
ducts. Another striking development in 
this field has been the recovery of valuable 
by-products during the preparation of 
natural materials and the processing of the 
waste preducts of 2griculture and forestry 
in which our own Colonial Development 
Corporation has taken its place alongside 
the four great regional laboratories in the 
United States dedicated to these studies. 
This opens up a new field for the co- 
operation of the organic chemist, the plant 
geneticist and the chemical engineer. I 
could quote many examples. The steep 
liquor in which maize has been soaked 
prior to wet milling is an excellent nutrient, 
together with lactose, for the production 
of penicillin, and the yields increased 
rapidly when this was discovered. A 
valuable wax can be obtained as a by- 
product in sugar refining. Furfural, made 
on an engineering scale from maize cobs 
and oat husks, is used for many purposes, 
most recently as the starting material for 
making nylon. 

Another major trend has been the rapid 
development of synthetic materials, in 
some cases in competition with natural 
materials, in others in partnership with 
them. These synthetics are all carbon 
compounds manufactured from coal, oil 
or natural gas or from natural materials 
such as cellulose or proteins. Fibres and 
plastics are two of the main developments. 
Synthetic fibres—rayon, viscose, nylon, 
Ardil and Terylene—often spun with wool 
or cotton, help to meet the world’s ever- 
growing need of textiles. 

The field for plastics is widening daily. 
One of the newcomers, polystyrene, has 
alrecdy reached a preduction of over 
250,000 tons a year. Incorporated with 
synthetic rubber it replaced leather in 1950 
in roughly half of the 500,000,000 pairs 
of shoes made in the United States alone. 
I give these figures to indicate the engineer- 
ing scale of the plants in which these new 
materials are preduced in continuous pro- 
cesses. Catalysis plays such a vital part in 
so many of these plants that one asks the 
question: ‘Are there limits to the use of 
man-made catalysts ?” 

Some 20 years ago I was talking to Carl 
Bosch, the chairman of the I.G., about the 
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future of tropical agriculture. He told me 
something that Steinmetz, the genius of 
Schenectady, had said to him which has 
a bearing on this question. Steinmetz had 
said, ‘ Bosch, I know you can make indigo 
cheaper than God; some day you may 
make rubber cheaper than God, but you 
will never make cellulose cheaper ‘than 
God.’ 
Let us see how this remarkable prophecy 
stands today in the light of our present 
knowledge. We can make a relatively 
small and simple molecule like indigo 
economically. As the complexity increases, 
as in penicillin, nature wins; though some- 
times by taking advantage of a cheap 
natural product, like citral from lemon 
grass used as an intermediate in the syn- 
thesis of vitamin A, we can ccmpete with 
nature. 

We can manufacture simple molecules 
like butadiene and polymerise them to give 
synthetic rubber, or we can take mixtures 
of simple molecules to give copolymere, 
but these long chains are built up by the 
regular repetition of simple units. Now 
life is dependent upon much more complex 
molecules, proteins and polysaccharides, 
the result of the long series of adjustments 
in the evolution of animal life. For our 
food we are dependent directly or indirectly 
on the products of photosynthesis, the 
basis of the living process in which solar 
energy is used by nature’s catalysts to 
convert carbon dioxide and water into 
carbohydrates by a complex process which 
we have never simulated in the laboratory. 
That process has been responsible for our 
stores of fossil fuels and we rely on it 
today for the food we get from plants and 
animals. I hesitate to say that anything 
may prove impossible, but my conviction 
is that the man-made catalyst will never 
compete with the living cell in producing 
those complex molecules which its enzyme 
systems build so accurately and cleanly by 
the template methods in successive steps 
which they probably employ. 

You may think that I have strayed far 
from my subject, but in view of all this 
I return to ask how chemical engineering 
is to play its part in future in helping to 
meet the world’s needs for these complex 
molecules. Clearly not by competing with 
nature, but by a more intimate partnership 
with her. 

What forms will that partnership take ? 

First, the help that agriculture will 
derive from improved fertilisers, from new 
weed-killers, fungicides and insecticides, 
from new antibiotics to eliminate disease 
in man, and animals and plants and possibly 
from substances which modify the soil 
structure to give those optimum conditions 
on which the crop yield so much depends. 

Next there is the development on which 
I have already touched, the processing of 
food products to up-grade and preserve 
them and facilitate their transport, together 
with the processing of farm residues, thus 
‘converting a disposal problem into a 
disposable income.’ 
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Bio-chemical engineering 

But lastly and of most significance for 
the future is the partnership in what is 
properly called bio-chemical engineering, 
a partnership in the activities of living cells 
working in man-made environment. I use 
the hyphen deliberately because it is not 
a new form of chemical engineering but 
the adaptation of its techniques to meet 
the conditions imposed by the living 
organism. 

Fermentation is the oldest of chemical 
industries and now, with our fresh know- 
ledge of the habits of bacteria and other 
unicellular organisms and plants, it is 
taking on a new guise as we adapt it to 
yield a great number of the organic sub- 
stances that we need. Most striking is the 
use of moulds to produce on an engineering 
scale those powerful new antibiotics, peni- 
cillin, streptomycin and aureomycin, that 
have opened a new chapter in man’s 
defence against disease. Success in pro- 
ducing these antibiotics on a large scale 
by the growth of submerged cultures of 
moulds is dependent on the accurate con- 
trol of their environment; temperature 
concentrations of nutrients and oxygen, 
and the pH must all be regulated. Then 
the maintenance of sterile conditions to 
prevent the destruction of the cultures by 
bacteriophages has involved many new 
engineering problems. Existing techniques 
have been adapted to the task of extracting 
the small concentrations of these delicate 
complex molecules from the culture media 
and to their purification. Penicillin, for 
example, after filtration of the mould, is 
concentrated by solvént extraction from 
the clear liquid with butyl alcohol, using 
centrifugal counter-current extractors. It 
is then crystallised under vacuum after 
the water has been removed from the butyl 
alcohol solution by azeotropic distillation 

Streptomycin is now extracted by 
absorption on a carboxylic base exchange 
resin from which it is eluted by dilute acid. 
After neutralisation by passage through an 
aniom exchange resin, the purified strepto- 
mycin is isolated as its sulphate or as the 
calcium chloride double salt. 

The phenomenal rise in production of 
these antibiotics, most of which were 
unknown ten years ago, has been made 
possible by most delicate feats of chemical 
engineering. 

In these, as in other fields of bacteria 
fermentation, great progress is being made 
in finding new strains of micro-organisms 
in nature, in making artificially mutants 
with new characteristics by means of x-ray 
or ultra-violet radiation, and in reinforcing 
their metabolic efficiency by changes in 
their chemical environment, thus helping 
them to produce the substances we need. 
For simpler substances like alcohol, chemi- 
cal synthesis and micro-organisms will 
always be in competition, but in the long 
run micro-organisms will have the advan- 
tage of being able to break down the 
complex products of plant growth. 

So far I have been speaking of the by- 





‘ products of the metabolism of micro- 


organisms which derive their supplies of 
free energy necessary to maintain their 
living processes from the plant and animal 
nutrients with which they are fed.. But 
there are other micro-organisms containing 
chlorophyll which are able to use solar 
radiation when suspended in solutions con- 
taining carbon dioxide, nitrates and other 
mineral salts, in order to synthesise carbo- 
hydrates and proteins. There is thus a 
possibility of using them to meet the need 
for increased food supplies. Under favour- 
able conditions the unicellular alga, chlor- 
ella, can make use of 30°, of the incident 
light while vegetation only uses about :°,,. 
It may therefore be feasible to raise con- 
siderably the output of food from a given 
area. In the earlier stages of its growth 
chlorella produces predominantly protec ins, 
in its later stages fats. Investigations are 
now in progress to see whether it may be 
possible to use such simple organisms on 
an industrial scale to produce foodstuffs 
economically.* 

This work is in its infancy. There are 
many biological engineering problems to 
be solved, but it may well point to a new 
biochemical partnership with nature. 

In a survey of this nature, whether one 
looks at the immediate or the more disiant 
future, one is driven to the conclusion that 
the world must depend more and more on 
chemical techniques in order to utilise to 
the full the limited resources of our planet 
sO as to meet the needs of its growing 
population. To do this the chemical 
engineer is bound to play an increasing 
part in partnership with the older branches 
of engineering. In any project he will be 
the liaison between the research laboratory 
and the team of engineers, the co-ordinator 
of their contributions. 

The thought running through my mind, 
in the light of all this, is the seriousness of 
our responsibilities as members of this 
Institution — our responsibility as the 
qualifying body for maintaining and en- 
hancing the traditions of the profession of 
chemical engineers, our responsibility for 
encouraging schools of chemical engincer- 
ing and for making public the urgent need 
to increase the output of chemical engineers 
and, finally, our responsibility to provide 
opportunitues for the discussion and pub- 
lication of contributions to knowledge in 
our field. The success of our trusteeship 
will depend on the efforts and interest of 
individual members, and the best augury 
for the future I see in the strength of our 
Graduates’ and Students’ Section. 

It was largely by engineering skill and 
invention that Britain won its place among 
the nations during the Industrial Revolu- 
tion, and it is in these same fields, in this 
second Elizabethan age, that our strength 
still lies. Chemical engineering, the new- 
comer, is not competitive with the older 
branches of engineering but complemen- 
tary to them. 
~ *See INTERNATIONAL CHEMICAL ENGINEERING, 
March 1952, p. 133- 


CHEMICAL & PROCESS ENGINEERING, June 1952 














micro- 
lies of 
1 their 
animal 
.. But 
taining 
e solar 
ns con- 
1 other 
carbo- 
thus a 
le need 
favour- 
_ chlor- 
ncident 
ut 1%. 
sé con- 
a given 
growth 
rotc ins, 
ons are 
may be 
sms on 
ydstuffs 


ere are 
ems to 
) a new 
1er one 
distant 
on that 
10re on 
‘ilise to 
planet 
row ing 
1emical 
Teasing 
ranches 
will be 
oratory 
dinator 


y mind, 
ness of 
of this 
as the 
nd en- 
sion of 
lity for 
gineer- 
nt need 
gineers 
provide 
id pub- 
odge in 
teeship 
srest of 
augury 
of our 


cill and 
among 
Revolu- 
in this 
trength 
le new- 
e older 
ylemen- 


IEERING, 


e 1952 





Treatment of Waste Waters 
from the Manufacture of Penicillin 


By G. E. Eden, B.Sc., A.R.1.C., and G. F. Lowden, B.Sc. 


The highly polluting nature of the waste waters arising from penicillin manufacture poses a very difficult problem 
in effluent disposal. Originally an evaporation method was proposed, but subsequent methods of treatment have 


been entirely biological. 


Here is a detailed account of an investigation to find the best method of disposing 


of penicillin effluent at a factory in the north of England. 


ENICILLIN is produced by a process 

of fermentation in which a suitable 
strain of Penicillium is grown in a medium 
containing organic and inorganic nutrient 
substances. When the maximum con- 
centration of penicillin is attained, the 
mould is filtered off and the penicillin is 
isolated from the medium by solvent 
extraction or by adsorption on activated 
carbon. The residual aqueous solution 
contains a high concentration of organic 
matter and may, under certain conditions, 
support growth of many types of micro- 
organisms; it is therefore highly polluting 
in character and its disposal presented a 
problem even in the early days when 
penicillin was manufactured by ‘ surface. 
culture’ in small flasks. With the advent 
of the ‘deep culture’ process, in which 
batches of several thousand gallons are fer- 
mented, the production of penicillin greatly 
increased, as did the resulting volume of 
waste waters. 

Various methods for the treatment of 
these waste waters have been discussed, 
chiefly in American journals. One of the 
first methods described was that of Knoed- 
ler and Babcock,' who evaporated to 
dryness~a mixture of mould and spent 
metabolite. Later methods of treatment 
have been entirely biological; for instance, 
Rudolfs and Guercio’ obtained well-puri- 
fied effluents by filtration through sand. 
Hilgart* described the operation of a plant 
for the treatment of penicillin and strepto- 
mycin waste waters using percolating 
filters. Hevkelekian‘ recommended pre- 
liminary treatment by aeration in the 
presence of an inoculum of settled tank 
effluent (‘aeration with non-flocculent 
growths ”*) followed by biological filtration. 
A comprchensive investigation of the 
relative efficiency of various biological 
methods has recently been reported by 
Muss.°* 

The present paper contains a report of 
experimental work carried out in 1946 
(before the publication of the papers 
referred to above), with the object of find- 
ing a method of disposal of the effluent 
from a factory in the north of England. 
Unfortunately it was necessary to discon- 
tinue the investigation at a comparatively 
early stage, and for this and other reasons 
it wes not entirely satisfactory. It is felt, 
however, that the results obtained are of 
some interest and indicate the direction in 
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Fig. |. Experimental percolating filters 
of the type used for treatment of spent 
metabolite. 


which a solution of this particular problem 
might be found. 


The problem 

The factory was constructed under the 
auspices of the Ministry of Supply and 
was later transferred to the ownership of 
a firm of pharmaceutical manufactureis. 
The site did not provide any convenient 
means of disposing of the effluent. Sewage 
from the local population of about 5,500 
persons was treated at a small works by 
sedimentation and biological oxidation in 
percolating filters before discharge to a 
river; preliminary calculations indicated 
that the discharge to the works of all the 
factory effluent would increase by two or 
three times the total quantity of polluting 
matter reaching the works. Since most of 
the polluting matter in the factory effluent 
would probably not be removed by sedi- 
mentation, the proportional increase in 
the amount of organic matter to be dealt 
with by the filters would be greater than 
this. Though the sewage works was 
operating efficiently, it was clear that it 
could not deal with an increased load of 
this magnitude without considerable modi- 
fication. Local conditions also rendered 
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impractical certain other methods of dis- 
posal, such as percolation into the soil or 
direct discharge to the river. 

To enable production to proceed, 
arrangements were made for the spent 
metabolite to be transported by road 
tanker to the coast for discharge through 
a sewer into the sea. This was clearly an 
expensive and rather inconvenient method 
of disposal. 


Programme of investigations 


It was desired to obtain information on 
the three following points: 

(1) The composition of the waste waters 
likely to be discharged from the factory. 

(2) The volume of waste waters that 
could be accepted by the existing sewage- 
disposal works without detriment to the 
quality of the effluent, and the modifica- 
tions that would be required to enable the 
works to deal with the whole of the factory 
effluent. 

(3) Methods which might be applied at 
the factory to reduce the polluting strength 
of the effluent sufficiently to permit dis- 
charge to the existing sewage-disposal 
works or to the river. It was recognised, 
however, that the management of the 
factory would prefer that the liquor should 
be treated at the sewage works, and this 
had an important bearing on the planning 
of the investigation. 


Waste waters discharged by the 
factory 

At the particular factory the ‘ deep- 
culture’ process was employed, and peni- 
cillin was isolated from the metabolite by 
extraction with amyl acetate after acidifica- 
tion with phosphoric acid to a carefully 
controlled pH value. The aqueous phase 
remaining after extraction was neutralised, 
usually with caustic soda, and passed 
through a stripping column in which the 
solvent was distilled off. The term ‘ spent 
metabolite’ is used subsequently in this 
paper to denote spent metabolite which 
had been neutralised and stripped in this 
way. On a few occasions lime was used 
as the neutralising agent, but as large 
volumes of sludge were produced the use 
of caustic soda was preferred. There was 
little difference in the polluting strength of 
spent metabolite neutralised with lime as 
compared with that of similar samples 
neutralised with caustic soda. The use of 
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PERIOD FROM BEGINNING OF EXPERIMENT (days) 


Fig. 2. Treatment of undiluted spent metabolite by biological filtration with recirculation. 
Average B.O.D. of spent metabolite, 4,720 p.p.m. 


caustic soda resulted, of course, in a liquid 
containing a high concentration of sodium 
phosphates. 

During the period of the investigation 
many samples of spent metabolite were 
examined and the composition was found 
to vary widely from time to time, as a 
result, no doubt, of alterations in the 
methods of production in the factory. 
Mean results are presented in Table 1. 
No figures for pH value are given, partly 


Table |. Average results of analysis of sam- 
ples of spent metabolite after neutralisation 
and removal of amy! acetate. 





| Mean | Num- 

value | ber of 

(parts | deter- 

| per | mina- 

| million) | tions 

en oct 

Biochemical oxygen de- | 
mand in five days at | 

18.3°C. in .. | 4,910 | 203 
Oxygen absorbed from | 

acid N/80 permangan- | 

ate in 4 hr. at 26.7°C... | 





2,930 | 204 


Total solids dried at | 

105°C.* na .- | 26,800 200 
Loss on ignition of total 

solids .. vis ..» | 10,800 | 200 
Reducing sugars (as glu- | 

cose) .. — | 46 | 8 
Total sugars (as glucose) 913 | §6 
Ammonia (as N) “a | gI 63 
Nitrite (as N) .. ef 4 28 | 21 
Nitrate (as N) .. cs 1.9| 37 











*A large proportion of the total solids con- 
sisted of soluble phosphates formed as a result 
of the acidification and subsequent neutralisation 
of the spent metabolite. 


because a figure derived from the mean of 
the hydrogen-ion concentrations is of 
doubtful value, but chiefly because the pH 
value depended largely upon the accuracy 
with which neutralisation was carried out. 
The pH value was usually in the range 
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PERIOD OF AERATION (days) 
Fig. 3. Effect of prolonged aeration of a 
mixture of 100 ml. settled sewage and 900 
ml. spent metabolite. From 54th to 74th day 
no spent metabolite was available. The filter 
was maintained on diluted corn steep liquor. 


6 to 7. The volume of spent metabolite 
which would be discharged daily when the 
factory was in full production was variously 
estimated to be 10,000 to 25,000 gal., and 


its content of polluting matter as measured 
by the biochemical oxygen demand 
(B.O.D.) in five days would be equivalent 
to that of the crude domestic sewage from 
a population of 4,000 to 10,000 persons, 

Apart from spent metabolite a smal] 
quantity of effluent, consisting mainly of 
floor washings and similar liquids, was 
discharged to the sewers through a balanc- 
ing tank. Investigation showed that the 
population equivalent of this effluent was 
about 500 persons and that it did not 
therefore impose a very large additional 
load on the sewage works. Domestic 
sewage from the factory was discharged 
direct to the sewers. 


Treatment of diluted spent 
metabolite in small percolating 
filters 

In preliminary experiments spent meta- 
bolite, diluted with the local tap water to 
a biochemical oxygen demand of about 
275 p.p.m., was treated by single biological 
filtration in four laboratory-scale per-olat- 
ing filters at rates of 60, 70, 80 and go 
gal. cu.yd. day. The filters, of the type 
shown in Fig. 1, were filled with medium 
obtained from the filters at the local 
sewage-disposal works; the presence of 
the necessary biological film was ensured 
by passing diluted corn steep liquor 
through the filters for a period of « few 
weeks. Results of operation of these 
filters, summarised in Table 2, indicated 
that satisfactory effluents were produced at 
each rate of flow. After operation for 92 
days at the two higher rates and for 147 
days at the lower rates, biological film had 
grown in each filter to such an extent that 
severe ponding occurred and the experi- 
ments were discontinued. In large-scale 
operation it is probable that ponding would 
be much less severe because of the normal 
functioning of fly larvae and other scouring 
organisms; few such organisms were 
present in the laboratory-scale filters. The 
experiments showed, however, that diluted 
spent metabolite could be readily treated 
by biological filtration at normal loadings 
to yield an effluent of satisfactory quality. 
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Fig. 4. Effect on biochemical oxygen demand of aeration of undiluted spent metabolite. 


Total volume, 120 litres; half the settled liquor was withdrawn each day. 
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Continuous filtration of undiluted 
t metabolite with recirculation 
of effluent 

Even on a large scale ponding may 
result if a percolating filter is overloaded. 
One of the ways of increasing the load 
which a percolating filter can handle is to 
dilute the liquid applied to it with recir- 
culated filter effluent. The following 
experiment was therefore undertaken to 
determine whether the efficiency of a per- 
colating filter treatment spent metabolite 
could be improved in this way. It was 
decided to attempt to treat undiluted meta- 
bolite, using only its own effluent for 
dilution before application to the filter, 
because any adverse effect resulting from 
the accumulation of inorganic salts in the 
effluent would then become more readily 
apparent. 

Furthermore, this procedure, if success- 
ful, would provide a simple method for 
the treatment of metabolite at the factory, 
should this become necessary. 

Spent metabolite was applied to the 
filter once every 4 min. by the rotation of 
a synchronous two-way valve which alter- 
nately filled and emptied a pipette adjusted 
to deliver the required volume. Settled 
effluent was recirculated by a simple air 


ejector device, the air supply of which 


was controlled by a second two-way valve 
synchronised with the first. The relative 
phases of the two valves were so arranged 
that the dose of spent metabolite entered 
the mixing vessel just before the recir- 
culated effluent; this was discharged with 
a considerable velocity to ensure that 
metabolite and effluent were efficiently 
mixed. The volume of the mixing vessel 
was such that the intermittent siphon did 
not begin to discharge until nearly all the 
dose of effluent had been delivered. 

Results of this experiment are shown 
graphically in Fig. 2. Because of the wide 
variation in the strength of the spent 
metabolite the load applied to the filter 
also varied considerably. It is clear, how-, 
ever, that at B.O.D. loadings of about 
0.5 Ib. cu.yd./day it was possible to produce 
an effluent with a biochemical oxygen 
demand of about 30 p.p.m.; this represents 
a reduction in B.O.D. of over 99°,. It 
was also observed that the value for oxygen 
absorbed from acid permanganate by the 
effluent was very high—of the order of 
250 p.p.m. This was thought to be due 
to the presence in the effluent of humus-like 
materials. 


Preliminary treatment of spent 
metabolite by aeration 

The reduction in the polluting strength 
of spent metabolite by aeration was in- 
vestigated with a view to the possible 
development of a simple method of treat- 
ment which could be adopted at the factory. 
Preliminary results were promising; for 
instance, Fig. 3 shows graphically the effect 
of aerating for several days a mixture of 
900 ml. of spent metabolite with 100 ml. 
of settled sewage. Though it appeared 
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Fig. 5. Further purification of effluent resulting from aeration of spent metabolite, by 


treatment in a percolating filter with recirculation of part of the effluent. 


unlikely that a completely purified effluent 
could be produced in this way, sufficient 
purification might be obtained to permit 
discharge to the sewer without imposing 
an undue additional load on the sewage- 
treatment processes. 

In a second experiment, using some- 
what larger volumes, 120 1. of spent meta- 
bolite, inoculated with 0.5 1. of settled 
sewage, were aerated in a tank fitted with 
an air diffusion plate 1 ft. square. The 
rate of aeration at the beginning of the 
experiment was the maximum which 
could be employed without excessive 
frothing. Each day, after the contents of 
the tank had been allowed to stand quies- 
cent for 1 hr., 60 1. of supernatant were 
siphoned off and were replaced by an 
equal volume of fresh spent metabolite; 
aeration was then resumed. Results of 
analysis of samples of spent broth and of 
treated effluent are shown in Fig. 4. A 
considerable degree of purification was 
usually obtained. The deterioration in 
the quality of the effluent towards the end 
of the period of the experiment was 
attributed to progressive blocking of the 


diffusion plate by biological growths and 
to numerous failures in the supply of 
compressed air. The proportion of sludge 
produced during this experiment remained 
less than 4°,, by volume after settling for 
1 hr. and the supernatant liquid was 
invariably cloudy. 


Further treatment of aeration-tank 
effluent 


An attempt was made to reduce further 
the polluting strength of liquor, which 
had first been treated by aeration, by a 
process of biological filtration with recir- 
culation of effluent. The rate of recir- 
culation was again 200 gal./cu.yd./day. 
Results are shown graphically in Fig. 5. 
It was found that for B.O.D. loadings of 
from 0.15 to 0.6 lb./cu.yd./day the bio- 
chemical oxygen demand of the effluent 
averaged about 60 p.p.m. By comparison 
with the results of treatment of spent 
metabolite in a similar way this would 
seem to indicate that for some reason it is 
more difficult to produce an effluent of 
high quality after preliminary treatment of 
the spent metabolite by aeration. Never- 


Table 2. Average results of treatment of diluted spent metabolite by passage through 
laboratory-scale percolating filters, 9 in. in diameter and 4 ft. 10 in. deep. 
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7 Rate of Duration of Oxygen absorbed from Biochemical oxygen 
F ilter application experiment N/80 acid permanganate demand in five days 
No. gal. cu.yd. day) (days) in 4 hr. at 26.7 C. (p.p.m.) at 18.3°C. (p.p.m.) 
Influent Effluent Influent Effluent 

I 58.0 147 142 29.1 275 7.6 

2 68.7 147 142 30.5 275 5.6 

3 78.3 92 142 30.2 275 10.3 

4 89.2 92 142 30.0 275 9.4 

319 








theless the efficiency of removal of B.O.D. 
in the filter was of the order of 96 to 98°. 


Controlled discharge of spent 
metabolite to the sewers 

The local sewage, which was pre- 
dominantly domestic in character, was 
treated by the normal processes of screen- 
ing, sedimentation, and biological filtra- 
tion. The primary sedimentation tank 
had a retention period of 7 hr. at dry- 
weather flow. There were three percolat- 
ing filters, with a total capacity of 2,385 
cu. yd., contained within a common sur- 
rounding wall. Filter effluent was settled 
in two small humus tanks before discharge 
to the river. The arrangement of the 
filters rendered it impossible to isolate one 
filter and made it necessary to observe the 
effect of metabolite on the filters as a group 
with no control experiment. Approximate 
measurements of the rate of flow through 
the works were made at a submerged weir 
situated in a channel between the detritus 
tank and the primary sedimentation tank. 
Considerable variations in the rate of flow 
occurred from time to time, and it is 
believed that this was largely caused by 
infiltration of ground water into the sewers. 

During the period of experimental work 
already described, many samples of sewage 
and of effluent were taken from the local 
sewage works to determine the general 
state of efficiency of the treatment pro- 
cesses. The effluent as a rule was of good 
quality; on those occasions when effluents 
of poor quality were discharged it was 
found that most of the B.O.D. was con- 
tributed by suspended matter which could 
be removed by a short period of sedi- 
mentation or by filtration througha coarse 
paper. The production of such effluents 
was therefore attributed to inefficient sedi- 
mentation in the humus tanks and would 
presumably be accentuated by any increase 
in the rate of flow of sewage through the 
works. 

It was also observed that the greater 
part of the polluting load reached the 
works during the period from 10 a.m. to 
10 p.m. and that there was a tendency for 
bad effluents to be produced at the time 
of maximum loading of the filters (Fig. 6). 
Arrangements were therefore made, with 
the approval of the local authority and of 
the Ministry of Health, for a controlled 
discharge of 3,000 gal. of spent metabolite 
to take place nightly at a steady rate be- 
tween the hours of 6 p.m. and 9 a.m. In 
this way it was hoped to dispose of an 
appreciable quantity of spent metabolite 
by applying it to the filters at a time when 
they were comparatively lightly loaded. 
In Fig. 6 results are given for the load on 
the filters and the biochemical oxygen 
demand of samples of settled sewage and 
settled final effluent taken over typical 
periods of 24 hr. On comparing the two 
sets of curves it will be seen that as a 
result of the discharge of spent metabolite 
the biochemical oxygen demands of the 
crude sewage and settled sewage did not 
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Fig. 6. Load on filters and biochemical 
oxygen demand of sewage and effluents 
at the sewage disposal works 10 a.m., Thurs- 
day, to 10 a.m., Friday . . . no metabolite 
discharged—about 3,000 gal. of spent meta- 
bolite with a B.O.D. of 4,690 p.p.m. were 
discharged between 6 p.m. and 9 a.m. 


fall to such low values during the night 
and that of the settled effluent was nearly 
constant over the period of 24 hr. 

Examination of samples of effluent over 
a more prolonged period during which the 
controlled discharge of metabolite was 
continued showed no deterioration which 
could be definitely attributed to the meta- 
bolite. It was felt, however, that the filters 
were by then operating nearly at their full 
capacity and that it would be unwise to dis- 
charge a much greater quantity of the liquor. 

Other considerations unfortunately made 
it impossible to continue the experimental 
work to obtain a more accurate estimate of 
the effect of discharging a slightly larger 
volume of metabolite. From the results 
obtained in the laboratory it would appear 
that a percolating filter with recirculation 
of effluent should be able to treat efficiently 
a volume of spent metabolite equivalent 
to a B.O.D. loading of about 0.4 Ib. ‘cu.yd. 
day. It is known that a similar load of 
domestic sewage may also be treated satis- 
factorily in this way. It is therefore reason- 
able to assume that fer a mixture of spent 
metabolite and sewage the same loading 
may be employed. If recirculation of 
effluent were adopted at the works the 
filters should be able to deal with 2,385 

< 0.4 944 lb. B.O.D. per day. The 

normal load of domestic sewage is 311 Ib. 
B.O.D. per day. This means that 633 Ib. 
B.O.D. of metabolite, cr 12,000 gal. 
having a B.O.D. of 5,000 p.p.m., could be 
treated per day. 

Space was available at the works for 
a fourth filter similar to the three then in 
operation.. Installation of this filter to- 
gether with recirculation would increase 
the amount of spent metabolite which 
could be treated at the works to 19,000 


gal./day. Recirculation would involve, of 
course, not only the installation of pumps 
and pipes but also of additional humus 
tanks to deal with the increased flow of 
filter effluent. 

The sewage-disposal work is now being 
modified so that large-scale experiments 
can be carried out on the treatment of 
spent metabolite to determine what volume 
of the liquor can be treated continuously, 
The spent metabolite will be taken to the 
works by road tanker, stored in a balancing 
tank, and admitted to the sewage at the 
discretion of the sewage-works manager, 
If necessary, the mixture of liquor and 
sewage will be diluted by recirculating 
part of the settled effluent from the filters, 
To make these experiments possible a 
balancing tank and additional gauging and 
pumping equipment are being installed 
and the humus tanks and distributors are 
being enlarged; it is expected that the 
plant will be ready for use in 19§2. 
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New standard 


Pipeline welding. ‘Oxyacetylene 
Welding of High-Temperature and High- 
Pressure Pipelines’ is the title of a new 
British standard which is the first of a series 
being prepared for the welding of pipelines 
and covers pipelines for service conditions 
in which the pressure exceeds 250 p.s.i. 
and or the temperature exceeds 425 F. 
(220° C.). The standard lays down the 
conditions for shop and site welding of 
joints in such steel pipelines and fittings 
up to and including 20 in. diameter and is 
divided into fcur parts. 

Part 1 defines the parent metals and 
specifies the types of filler rods, welding 
technique, general precautions and quali- 
fying tests for welders. Part 2 deals with 
butt joints and specifies the method of 
preparation and requirements for the com- 
pleted welds. This section covers not only 
plain butt welds, but also flanges and bends, 
both gusseted and cut-and-shut. Part 3, 
for branches, includes details of prepare- 
tions for the set-on and set-in types. Sleeve 
welds are covered in Part 4. This standard 
(B.S. 1821: 1952) costs 6s., post free. 

Copies may be obtained from the British 
Standards Institution. 
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NEW PHOSPHATE STORAGE SYSTEM 





left: Aerial view of the rotary stacker and semi-circular storage pile in the foreground. The rotary stacker swings over a semi-circular 

storage pile of various grades of rock. Rock is dropped from the top of the stacker on to the appropriate section of the pile below. Right: 

Directly under the semi-circular storage pile is a reinforced concrete tunnel. Rock is blended by opening overhead doors (each directly 

under a certain grade of rock) permitting the desired grades to fall on to conveyor belts. The belts carry the blended rock to two trans- 
fer conveyors which in turn carry the rock out of the tunnel to another dua! conveyor system leading to the dry plant. 


HE first storage system of its kind in 
the phosphate industry was installed 
recently by the American Cyanamid Co. 
at its plant in Brewster, Florida. 
Introduction of the new system, which 
includes a rotary stacker conveyor and 
underground tunnels for blending, brings 
added storage capacity, more accurate 
blending and more efficient operation of the 
storage facilities and of the mines themselves. 
With the new system in operation, rock 
from Cyanamid’s two nearby phosphate 


mines arrives at the Brewster ‘ dry’ plant _ 


in hopper-bottom cars which empty 
directly into a track hopper. From the 
track hopper the rock is fed at 600 tons hr. 
(currently being stepped up to 800 tons hr.) 
on to a 36-in.-wide conveyor belt running 
up an 8o0-ft.-high stacker which pivots 
over a wide semicircle. This rotation is 
controlled from the track hopper building. 

Under the stacker is a semi-circular 
storage pile consisting of various grades of 
rock at different points. The rock is 
dropped from the top of the stacker on to 
the appropriate part of the pile below. 

Directly under the different grades of 
tock in the storage pile are evenly-spaced 
openings into a continuous underground 
tunnel of reinforced concrete. These 
openings are controlled by electrically 
operated gates through which rock may be 
deposited on conveyor belts. Grades of 
tock are blended by proportioning the 
desired grades through these gates. 

At about the mid-point of the tunnel, 
two transfer conveyors carry the rock out 


of the tunnel to a dual conveyor system 
entering the dry plant. The tunnel con- 
veyor can feed either or both of the transfer 
belts and the transfer belts, in turn, can 
feed either or both of the dry plant’s con- 
veyors. This permits rock to be removed 
at any controlled rate from any point in 
the pile, or from several points at once, re- 
sulting in continuous dependable operation 
and accurate blending. 


The old system which the new one 
replaced, a concrete-bin-type system with 
reclaiming conveyors, allowed limited stor- 
age and blending and less efficient handling 
of incoming hopper cars. The new facili- 
ties prevent delay of railroad equipment 
and, more important, result in better 
service to customers by permitting quicker 
deliveries of more accurately blended 
phosphate rock. 





Ammonia Synthesis Process 


HE Casale ammonia synthesis process 

catalytically unites hydrogen and ni- 
trogen in molecular proportions at an 
ultimate yield of 97 to 98°,, and has been 
adopted in many manufacturing plants 
throughout the world for the production of 
ammonia. The catalytic union of hydrogen 
and nitrogen takes place at pressures from 
600 to 800 atmospheres. If cooling water 
is available at temperatures under 85° F., 
this operating pressure permits the produc- 
tion of ammonia in liquid form. The syn- 
thesis circuit consists mainly of a catalytic 
converter, the main heat exchanger, the 
water-cooled condenser and auxiliary am- 
monia-cooled condenser, and ammonia 
separating receivers. 

As described in Heat Engineering (1952, 
27 (2)) a significant feature of this process 
is the use of an ejector which recirculates 
the unconverted hydrogen and nitrogen 
back through the converter. This ejector 
takes the place of the recirculating com- 
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pressor used in other ammonia synthesis 
circuits. The ejector used for recirculating 
gas is claimed to be more economical than 
a compressor, giving greater simplification 
in piping, allowing higher yields due to 
minimising of leakage, and eliminating oil 
contamination in the gas stream which is 
always possible in plants using circulating 
compressors. Another feature of the con- 
struction of the catalytic converter is the 
use of a concentric heat exchanger located 
between the catalytic converter wall. The 
reaction is highly exothermic and the heat 
liberated during the catalytic reunion of 
hydrogen and nitrogen to form ammonia 
is exchanged with the incoming gas stream, 
raising it to the desired operating temper- 
ature before it enters the catalytic reaction 
zone. 

There are said to be some 40 Casale 
ammonia synthesis plants in operation in 
the world with a total installed capacity of 
more than 5,000 tons/day. 


321 





Chemical Plant and Equipment at the B.L.F. 


UCH of the plant and equipment 

shown at the 19§2 British Industries 
Fair at Castle Bromwich, Birmingham, was 
of direct interest to the chemical industry. 
In spite of the high pressure at which the 
engineering industries have been working 
to fulfil the demands of rearmament and 
the export drive, the need for continuous 
innovation and development has not been 
overlooked and several new and improved 
products were displayed. As noted in the 
following paragraphs, outstanding exhibits 
included a new pneumatic conveying 
system for dry powders, a submerged com- 
bustion unit for concentrating acids, a new 
industrial mixer, a device for testing welded 
joints and a new gear unit for mixers and 
agitators. 

The main feature of the refractories 
displayed by the Morgan Crucible Co. 
Ltd., was their new refractory, Morgan 
M.R.1, which is rigid at 1,600° C. It is 
recommended for any position where 
firebrick is used, particularly where condi- 
tions are severe. Carbinert impervious 
graphite was also shown. It is claimed to 
have an exceptional resistance to corrosion 
and a high rate of heat transfer, making it 
particularly suitable for heat exchanger 
equipment handling corrosive liquids. 
Carblox chemical resisting tiles and ce- 
ments, which are manufactured by an 
associate company, Carblox Ltd., pro- 
vided a third group of exhibits. Carblox 
tiles backed and jointed with cements of 
the same substance are claimed to be 
resistant to practically all inorganic and 
many organic reagents. 

In addition to their standard industrial 
c2ramic ware, Doulton & Co. Ltd. showed 
a model of a static pneumatic porous 
ceramic conveyor system for conveying 
sand, cement or other dry powders by 
blowing air through the porous ceramic 
slabs to move the material down the 
inclined static conveyor. This has been 
constructed by the company for further 
development work. 

Most of Edgar Allen & Co. Ltd.’s 
exhibits comprised steel castings and small 
tools. However, their crushing and grind- 
ing machinery as well as cement-making 
plant were featured. 

A double-pedestal, transportable, indus- 
trial mixer was shown by Foster, Yates 
& Thom Ltd. The mixer container is a 
cubic drum mounted diagonally on trun- 
nions and it rotates quite slowly to produce 
a mixing action which resembles a ‘ figure 
of eight ’ or interweaving motion. 

A Ultrasonoscope for the detection of 
flaws in metals, materials, welds, etc., was 
a new device shown by Glass Develop- 
ments Ltd. This was developed under 
the auspices of the Ministry of Supply for 
non-destructive testing of materials. Avail- 
able commercially, ¢he unit is used to 
produce a picture on a cathode ray tube 
screen similar to a radiograph of the speci- 
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men, but it does the job more quickly and 
can penetrate up to 20 to 30 ft. of solid 
steel. It can be used to test any welded 
joints. 

The standard range of Vacseal pumps, 
manufactured by International Com- 
bustion Ltd., was represented by a rubber- 
lined pump, sectionalised to show the 
method of construction and to demonstrate 
the special design of impeller common to 
this type of pump which is claimed to 
eliminate gland troubles and to make gland 
sealing water unnecessary. 

A working model of a Swindin sub- 
merged combustion unit for concentrating 
acid solutions was demonstrated by Nordac 
Ltd. The concentrator units are designed 
with or without pre-evaporator units to 
meet the demands of any particular prob- 
lem. Units handling a variety of liquids 
have been giving satisfactory service for a 
number of years and are now in increased 
demand for economising in the use of 
sulphuric acid. Existing units concentrate 
sulphuric acid to 70°,, H,SO,, but it is 
expected that future units incorporating 
high-efficiency acid mist eliminators will 
concentrate to higher strengths. Complete 
installations can be supplied for spent 
pickle regeneration with removal of solids 
or for straightforward acid concentration. 

Introduced about four years ago to meet 
the demand for a flange-mounted vertical 
gear with co-axial input and output shafts, 
the vertically mounted Strateline gear unit 
is particularly suitable for such applications 
as mixers and agitators of all types for the 
food preparation and chemical industries. 
This year, the manufacturers, Varatio- 
Strateline Gears Ltd., exhibited an en- 
tirely new model incorporating an amended 
coupling increasing efficiency and freedom 
from wear. These vertically mounted 
gears are exactly similar to the company’s 
horizontal types, also exhibited, except 
that lubrication is by an internal pump. 

The main feature of the Aerox Ltd. 
stand was a 6 ft. 6 in. aerating tank demon- 
strating Porsilex media. It was equipped 
with three different grades of Porsilex 
aerators controlled by a special control 
panel and fed with compressed air. 

A wide range of pulverisers, atomisers 
and dust collectors was shown by Bramigk 
& Co. Ltd. Their Mtkro-Fil dust col- 
lector is used for the handling and recovery 
of a wide range of dusts and powders as 
well as for the elimination of atmospheric 

pollution. Installations for the handling of 
ultra-fine radioactive dusts can have a com- 
bined capacity of more than 125,000 
cu.ft./min., and the unit is manufactured 
with single or multiple filter cylinders of 
varying diameters and lengths to meet 
every requirement. 

W. P. Butterfield Ltd., manufacturers 
of complete plant and units of all kinds in 
mild steel, stainless steel and aluminium, 
showed a wide range of plant items. In 


addition to supplying manufacturing units, 
they make mild steel and stainless stee| 
road tanks for carrying bulk liquid 
chemicals. 

Precision components in all grades of 
plastics were shown by Resinoid & Mica 
Products Ltd., including their Resoid and 
Micanite tubes and fabricated parts manu- 
factured from laminated insulating ma- 
terials. They now have a new and enlarged 
factory fully equipped with modern plant 
for compression, transfer and injection 
mouldings from mould; manufactured in 
the company’s toolroom. 

Photographs and descriptive muiatter 
were used by the Thomas W. Ward 
Ltd. Group of companies to illustrate 
their comprehensive activities. This 
group supplies raw materials, plant, 
machinery and services for a multiplicity 
of interests, and their products include 
caustic pots, acid receivers, stills, vacuum 
pans, digesters, condensers, evaporators, 
vacuum dryers, boilers, and high pressure 
vessels. 

On the Birlec Ltd. stand, attention was 
focussed on the Lectrodryer range of 
equipment for dehydration of air (par- 
ticularly compressed air), other process 
gases and certain organic liquids. 

Among the exhibitors at Olympia, 
London, was British Industrial Solvents 
Ltd., who have extended their plant 
during the past twelve months and con- 
solidated their position as large-scale 
manufacturers of industrial organic chemi- 
cals. In addition to the usual range of 
solvents, plasticisers and intermediates, 
four new compounds were includ:d in 
their exhibits. These were isopropyl, 
myristate, used in the manufacture of 
ester wax based cosmetics and ointments ; 
hexylene glycol, used in brake fluids and 
in cosmetics ; $-methyl umbelliferone, an 
optical bleaching agent; and pentanol-2, 
a pharmaceutical intermediate. 

Chemical plant exhibited by Quickfit 
and Quartz Ltd., included an 18-in. 
diameter glass fractionating column, 4 
200-litre glass flask and an all-glass plant 
for double distillation of water which are 
claimed to be the largest pieces of equip- 
ment of their type in the world. Also on 
view were one-twelfth scale models of SO, 
and HCl absorption towers. 

The Microid Atomill made by British 
Jeffrey-Diamond Ltd. was exhibited by 
Griffin & Tatlock Ltd., the distributors. 
This is a new laboratory grinding mill for 
use in the reduction to powder of a wide 
variety of friable, crystalline, fibrous, 
resinous and other materials to products as 
fine as 300 B.S. mesh. 

At Earls Court, the Tenaplas method of 
covering rods and tubes with extruded PVC 
tubing by a chemical process was demon- 
strated by Tenaplas (Sales) Ltd., who also 
showed their polythene tubing which 3 
suitable for plumbing. 
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Plant and Equipment 


Vacuum tray driers 


Important advantages are gained by 
carrying out drying processes under a 
reduced pressure. At low pressures, the 
water or solvent in the material evaporates 
at a low temperature and also the rate of 
drying is greater than when conducted in 
air. In consequence of the low tempera- 
ture, exhaust steam or hot water can be 
used for heating so that the process is 
economical. The rapid evaporation at low 
temperatures is of great importance in 
drying materials susceptible to injury at 
high or moderate temperatures and the 
absence of air in the vacuum drying process 
is important where materials are liable to 
oxidation. Dust hazards, objectionable 
odours and fire and explosion risks are 
avoided. Vacuum tray driers are used for 
drying materials such as gland products, 
pharmaceuticals and food extracts, sen- 
sitive chemicals and dyestuffs, explosives 
and glues, etc., which are susceptible to 
decomposition at higher temperatures or 
oxidation and discoloration when dried in 
the presence of air. 

The bodies of the vacuum tray driers 
supplied by Apex Construction Ltd. are 
constructed of welded steel—lighter and 
more compact than older cast-iron ones— 
and are jacketed top and bottom to prevent 
condensation and to make all the shelves 
usable, the bottom jacket acting as a shelf. 
The jackets and shelves are designed for 
a working pressure of 50 p.s.i. and the 
shelf tops are flat and smooth to provide 
good contact with the trays. Shelves and 
jackets are baffled to improve the flow of 
the heating medium. Staggered sight 
glasses are provided on all models. Trays 
of various materials are available for the 
driers. Interior finish on standard models 


is aluminium; stairless and other metal- - 


clad shelves and jackets are available with 
metal-sprayed body interiors when 
required. 

There are five standard body sizes only, 
and standard shelves are fitted into these 
bodies according to the working area and 
shelf spacing required. This means that 
itis possible to meet almost any specifica- 
tions while at the same time maintaining 
complete flexibility and very short delivery 
times. 

Heating can be by steam or hot cir- 
culated fluid; direct electrically heated 
models are also available. Fluid circulation 
systems are supplied which use hot water 
or oil heated by steam or electricity, 
thermostatically controlled, and are com- 
plete with circulation tanks and motor- 
driven pump. 

These driers with slight modifications 
are supplied as drier-impregnators for use 
M an impregnating unit. Cylindrical 
driers with shelves or heating coils and 
a laboratory size are also available. 
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Pneumatic hydraulic control 


Accurate automatic control of dampers 
and heavy valves, such as used in the con- 
trol of water level and steam pressure in 
high - pressure steam boilers, can be 
obtained by means of the Deltaregulator. 
This unit is a pneumatic industrial 
hydraulic controller containing two separ- 
ate systems of air and oil which are built 
into a self-contained unit. The impulse 
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The Deltaregulator, an automatic pnuematic 
hydraulic control unit. 


system works with an air pressure of 2} 
in. water gauge, and the oil system am- 
plifies the impulse and provides the power 
operation. For a stroke of 8 in. a thrust of 
650 lb. is obtained, smaller strokes giving 
correspondingly greater power. The time 
for the complete stroke of the operating 
‘spindle is 50 sec., and the power con- 
sumption of the electric motor is 55 W. 

Control can be by means of a small 
bleed line from the regulator, and a change 
of pressure in the regulator valve of 0.0004 
water gauge is sufficient to reverse the 
movement. 

Among many other applications of the 
Deltaregulator, supplied by Thermocontrol 
Inst. Co. Ltd., the following may be 
mentioned: draught control, de-super- 
heater temperature regulator, steam pres- 
sure reducing, temperature control of 
processing tanks, and level control of 
scummy fluids. 


Ring-roll mill for sulphur grinding 

The difficulties involved in grinding 
sulphur include the risk of fire or explosion, 
hardening of the material as a result of the 
smallest rise in temperature and its ten- 
dency to clog hoppers and chutes. Sulphur 
also generates static electric charges. 

The usual method of grinding consists 
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of first passing the material through a 
high-speed grinding mill of the pinned- 
disc type and then through a series of bolt- 
ing reels or screens, with renewable fine- 
mesh screening panels. The pinned-disc 
mill is capable of delivering a reasonably 
fine powder in one pass. The sulphur 
receives very little handling during grind- 
ing, so that the tendency to clog is mini- 
mised. Unfortunately, the fact that the 
sulphur hardens on the pinned discs means 
that these must be changed after about four 
hours’ use, otherwise the rotating parts go 
out of balance and the friction causes a 
rapid rise in temperature, with a conse- 
quent risk of fire. Special care must be 
taken, also, to prevent metallic foreign 
bodies from getting into the machinery. 
These may mean the generation of sparks, 
as well as damage to the discs. 

Hammer mills have been used as an 
alternative, but these do not produce such 
a fine powder and have never been as 
popular as the pinned-disc mill. 

A new slow-speed mill, now in com- 
mercial operation, is giving satisfactory 
service. It is the Rema ring-roll mill, 
made by British ‘Rema’ Manufacturing 
Co. Ltd. It is intended to work in con- 
junction with the same firm’s British Rema 
multi-disc unit air separator. 

Th? ring-roll mill employs chrome alloy 
steel grinding elements, which consist of 
a vertically-disposed grinding rinz with 
three grinding rolls inside. The mill, 
which has a large throughput capacity, 
produces a reasonably fine powder. Power 
consumption is low. A machine handling 
sulphur at the rate of 1} tons/hr. can be 
driven by a 20-h.p. motor. A 50-h.p. 
motor will drive plant with a feed rate of 
10 tons hr. For smaller factories a 960- 
r.p.m., 7}-h.p. motor will drive a machine 
capable of grinding 10 cwt./hr. Sulphur 
which has been once through a Rema mill 
will have a fineness of about 40°, passing 
100 B.S.S. 

When the mill and Rema unit air 
separator are used together as a standard 
closed-circuit grinding plant, oversized 
particles are automatically returned to the 
mill for further grinding. It is considered 
more economical not to try to obtain the 
final product at one pass and the separator 
is much more selective when there is a 
wide variation in particle size of the powder. 

One separator, with three, four or five 
discs, according to fineness of powder 
required, will take the place of several of 
the older bolting reels and screening 
devices. Consistency of the finished pro- 
duct may be varied by the setting of the 
separator blades from 90°,,, 100 B.S.S., to 
99.8”, 200 B.S.S. 

The advantages of the ring-roll mill are 
that there is no rise in temperature during 
grinding and that only occasional routine 
cleaning is required. The separator runs 
at constant speed. Fineness of the powder 
is determined by the quantity of air 
circulating, no screens, silks or baffles being 
required. 
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Explosion risks are minimised in the 
new plant by slow running. Inert gases 
may be used to reduce the risk caused by 
metallic matter penetrating and causing 
sparks, but over-feeding of the mill to 
stifle any tendency to combustion, and the 
use of explosion-relief doors for the 
separator, are usually adequate measures. 


Powder testing sieve 


In contrast to conventional powder- 
fineness-testing machines involving vibrat- 
ing, tapping and shaking the powder 
through a sieve cloth, a new vortex testing 
sieve employs the unique procedure of 
urging particles through by means of an 
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New testing sieve. 

air current. It has been developed by 


Cornwall Mills Ltd. It consists essentially 
of a vortex chamber fitted with an airtight 
seal on to a frame holding the sieve cloth. 
This frame in turn engages with a dust 
collector bag. 

For working, about 6 c.c. of the material 
to be tested is placed on the sieve cloth 
held by the frame, so that it can be carried 
by an air current into the vortex chamber. 
The sieve frame, with sample, is placed 
over the dust bag and the vortex chamber 
then placed over the sieve frame. The 
electrically driven blower unit is then 
switched on to perform the actual testing 
operation. A time switch is fitted, set to 
a predetermined period. An air current is 
biown into the vortex chamber, the 
*‘ throughs ’ passing into the dust collector 
while the residue remains on the sieve 
cloth. The time switch comes into action 
to switch off after the set test period. 
When the blower fan stops the residue is 
carefully removed and weighed. 

The vortex testing sieve is claimed to 
be very speedy with all sieve finenesses up 
to 300 mesh B.S.S., a big advance over the 
older methods of vibrating or tapping. In 
taking a 10-g. sample of 120-mesh lime- 
stone the testing periods are 2 min. with 
a 120-mesh cloth and 4 min. with a 170- 
mesh cloth. Samples as coarse as } in. can 
be tested. Phosphor bronze sieve cloths 
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Pump for bulk handling of liquefied gases installed in the machinery compartment 
of a road tanker. 


Cloths 
can be changed by the operator in a few 


are provided. with the equipment. 


minutes. The measurements of the 
assembled equipment are 64 * 16 x I9 
in.; the weight, complete with all acces- 
sory sieve frames, is under 45 lb. The 
standard motor fitted is a fractional horse 
power, 230 to 250 V., single-phase, A.C. 
type, although special motors can be 
provided according to requirements. 
Owing to difficulties in the supply of 
certain constructional parts, the vortex 
test sieve is not yet on the market, but it is 
expected to be available this summer. 


Liquid-gas pump 

A new type of pump devised by Mono 
Pumps Ltd. is the 1RG4o unit for bulk 
handling of liquefied gases. It has already 
been used satisfactorily to deliver and dis- 
charge bulk quantities of low-temperature 
liquid carbon dioxide transported by road 
tanker vehicles. When discharging this 
liquefied gas the pressures in the receiving 
and discharging vessels must be equalised 
to prevent vaporisation of the liquid. An 
inherent characteristic of the principle of 
the Mono pump is the seal between the 
rotor and the stator, which travels from 
the suction side of the pump to the dis- 
charge end when operating. This prin- 
ciple fulfils a double task in this instance, 
as not only does it form a most convenient 
method of transferring the liquid, but the 
seal also tends to isolate the receiving vessel 
when the pump is stationary. The fact 
that the pump can be reversed for both 
discharging and delivering greatly sim- 
plifies layout by eliminating a complicated 
system of cocks. 


Solar furnace 


An important new instrument, recently 
developed for high-temperature research, 
utilises radiant solar energy and is in 
operation at Rockhurst College, Kansas 
City, Missouri. It is described briefly by 
Dr. W. M. Conn in the Bulletin of the 
American Ceramic Society for May 1951, 





p. 163. Although there are no apparent 
limitations in size, the present and largest 
unit consists of a solar furnace with an 
aperture of 120 in. and a focal length of 
34 in. which concentrates parallel rays trom 
the sun as an image of the sun, 3 in. in 
diameter, on to the sample in a small area 
near the focal point of the parabolic 
aluminium mirror. Because of energy 
losses of the sun’s rays in passing through 
the atmosphere, and of reflection and 
absorption losses, the temperatures attain- 
able are somewhat less than the apparent 
temperature of the sun (6,000°C.). Up to 
2,000°C. (which can be reached even on 
slightly hazy days) the temperature can be 
controlled to within + 1°C. The 120-in. 
mirror (which is supplemented by a 60-in. 
searchlight mirror for preliminary work) 
is mounted in an oval frame, firstly so 
that it can be adjusted about the minor 
axis of the oval for changes in solar de- 
clination and, secondly, so that when 
driven by an astronomical clock it can, by 
rotation about the major axis (which is 
parallel to the earth’s axis), track the sun 
for more than 2-hr. periods without re- 
setting. This furnace is particularly suit- 
able for refractory investigations such as 
determination of melting points and high- 
temperature modifications, and it is being 
used in attempts to extend the temperature 
scale and in developing new high-tempera- 
ture materials. The provision of very pure 
conditions (that is to say without electric 
or magnetic fields or gases and fumes) in 
an oxidising atmosphere and the attain- 
ment of 2,500°C. in a matter of 10 sec. 
are among its major advantages, but the 
small area of heating provided is a notable 
limitation. Work is in hand for making 
the furnace also usable under neutral or 
reducing conditions or in a vacuum. 
(From: Colonial Geology and Mineral 
Resources.) 





For further information on new 
plant and equipment, please com- 
plete the coupon on page 330. 
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Cold Repair of Castings 


HE Metalock process for the cold 


repair of cracked and fractured castings - 


has recently been introduced into the U.K. 
by Metalock Ltd. It was originally 
devised in America in 1935 for use in 
the Texas oilfields, owing to the danger 
of fire when welding, and is a method 
of repair based on different principles. 

To effect a repair, the fractured com- 
ponent is clamped to regain alignment 
if necessary. By means of a jig, lines 
of blind holes are drilled transversely to 
the fracture. These pilot holes are then 
opened out to size, the depth of the holes 
depending upon the thickness of the parent 
metal, and the channel of metal in between 
the holes is removed by means of a hand- 
operated pneumatic gun tool, the result 
being a series of holes connected by parallel 
sections. Into the aperture formed, special 
keys are driven one after the other in 
layers, and peened into the parent metal. 

The fracture between the locks is then 
drilled and tapped to receive studs in 
addition to the keys. After the lacings are 
inserted the whole repair is pneumatically 
cold-worked to ensure perfect tightness 
and rigidity, and the full surface of the 
repair is then ground flush. 

A further application of this process is 
the Masterlock, which serves as a shock 
absorber as well as replacing strength into 
sections of great and concentrated stress. 


A typical ‘Metalock’ repair to a pressure 
vessel. There was 36} in. of fracture to the 
ram cylinder of this power hammer at the 
works of George Morgan Ltd., Birmingham, 
and the repair was not only pressure tight, 
but no rebore was necessary. The job was 
carried out on site, as is usual, was finished 
in six days, and it is claimed saved the cus- 
tomer 28-30 weeks delay at about a quarter 
the cost of a replacement. 





It is a block of special high-tensile alloy, 
around the perimeter of which runs a 
series of half-round holes. This block is 
sunk into the cast iron, both surfaces being 
flush, the half-round holes matching up 
with opposite numbers already machined 
in the parent metal. The resultant full 
holes are then filled with short alloy 
dowels which are again driven home and 
cold-worked pneumatically. 

To summarise, the main advantages of 
the Metalock process are claimed to be: 
(a) dampens and absorbs compression 


stresses, spreads tensile strains and pro- 
vides a good expansion joint for such parts 
as cylinder liners; (6) distributes the load 
away from fatigue points; (c) maintains 
relieved conditions of inherent internal 
stresses where cracking occurred; (d) 
provides a low coefficient of . expansion 
against repaired metal; (e) maintains 
alignment and original surfaces and 
obviates machining; and (f) work can be 
done on site with consequent saving in 
time. 

In nearly every case Metalock repairs 
are guaranteed, all work being carried out 
by the company’s own operators. 





Recent publications 


Gaseous fuel standards. ‘The 
A.S.T.M. Standards on Gaseous Fuels,’ 
published by the American Society for 
Testing Materials, has been compiled to 
collect all of the A.S.T.M. methods of 
test pertaining to gaseous fuels so as to 
have all of them together in convenient 
form for use in industry. The work of 
this society in this particular materials 
field is conducted by a committee on 


_ gaseous fuels, which in turn operates to 


a large extent through its subcommittees. 
The membership of all these committees 
is composed of a number of representatives 
of producing and consuming interests in 
the industry. The contents of this pub- 
lication include methods of sampling 
natural gas and measurement of gaseous 
fuel samples, methods of testing and 
analysis of natural gas by the volumetric- 
chemical method, of natural gas and 
related types of gaseous mixtures by the 
mass spectrometer, measurement of the 
water-vapour content of gaseous fuels by 
measurement of dew-point temperature, 
and tests for the calorific value of gaseous 
fuels by the water-flow calorimeter, and 
for the specific gravity of gaseous fuels. 
Some of the standards are at present 
tentative. 
Mechanical properties of nickel 
alloy steels. A new publication sum- 
marises the mechanical properties of 
representative heat-treatable nickel alloy 
steels. The steels have been selected from 
British Standard 970, 1947, (wrought 
steels for use up to 6 in. ruling section for 
automobile and general engineering pur- 
poses) and are divided into two main 
groups : (1) case-hardening and (2) direct- 
hardening. In each case are given (a) the 
specification details for the chemical com- 
position, heat treatment and mechanical 
properties ; (6) representative tests which 
include the effect of mass ; and (c) tem- 
pering diagrams (direct-hardening steels 
only). In comparison with the former 
edition of this book, which is published by 
the Mond Nickel Co. Ltd., it is noted that 
two main modifications have been made, 
i.e. the effect of size is now taken into 
account and the value for 0.1°,, proof 
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stress has been substituted for the elastic 
limit. This publication was prepared 
before conservation of alloying elements 
became necessary, but it includes some 
data on some ‘economy’ steels and on 
standard nickel alloy steels which can be 
used as a basis of comparison with other 
“economy ’ steels which may be developed 
later. When the present situation has 
passed, many of the standard steels will 
again be available. 

Handbook of Scientific Instruments. 
The 1951 Directory and Handbook of the 
Scientific Instrument Manufacturers’ Asso- 
ciation is a volume of 250 pages. It con- 
tains a foreword by Sir Ben Lockspeiser, 
secretary of the D.S.I.R., and considerable 
background information on the British 
scientific instrument industry. Following 
this is a classified index of products which 
enables users to find the manufacturers of 
any industrial, research, medicinal or 
educational instruments. 

Welded plant. A_ wide variety of 
welded and fabricated engineering pro- 
ducts manufactured by Davey, Paxman & 
Co. Ltd., are described in their publica- 
tion R.1305. The facilities at the Davey 
Paxman works which were established in 
Colchester in 1865 ate described. The 
works are well equipped with plate pre- 
paration and bending plant, most of it 
having been intrcduced to deal with boiler 
manufacture. There is a press brake of 
300 tons capacity which can take work 
10 ft. 9 in. long and } in. thick and hori- 
zontal and a vertical plate rolls. A special 
machine is available for spinning the ends 
of boiler flue sections which are heatcd in 
a small oil-fired furnace alongside the 
machine. Rotary shears ard nibblers are 
also provided for cutting curves in light 
sheets or plates. Metallic arc welding is 
generally employed for stainless steels. A 
typical example of an all-welded con- 
struction is a double rotary filter. This is 
fabricated from mild steel and curved 
sector plates are used whereas a stainless 
steel filter consists entirely of flat plates. 
Other welded structures include cylindrical 
boiler flues, agitator tanks, causticisers, 
steel sectional boilers, and crankcases. 
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Chemical Engineering Invention 
MONTHLY SUMMARY OF PATENT CLAIMS 


Continuous countercurrent 
extraction 

Apparatus for the continuous extraction 
(countercurrent principle) of soluble matter 
from solid material comprises an endless 
openwork conveyor upon which the dis- 
integrated material is fed and beneath 
which are tanks in which the liquid passing 
through the material collects, the tanks 
being connected by overflow means so 
that liquid extracts of progressively increas- 
ing concentration overflow continuously 
from tank to tank from the discharge to 
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feed ends of the conveyor, such extracts 
being produced by recirculation of liquid 
from and back to each tank through the 
material of the conveyor. As shown in 
connection with the extraction of oil from 
kernels, the ground kernels are fed from 
a hopper 2 on to a conveyor 5. A pump 7 
feeds fresh solvent upon the kernels, which 
have already been progressively exhausted 
by treatment with liquid extracts of de- 
creasing oil content, the solvent falling 
from the sprinklers 16 passing through the 
bed 4 into a tank 23. The liquid extract 
so formed is taken up by the pump 8 and 
discharged through the sprinkler 17 upon 
the kernels lying above the tank 23, while 
the liquid extract collecting in tank 23 
finally overflows through the pipe 30 into 
the neighbouring tank 24. In like manner 
the liquid extracts in tanks 24-29 are passed 
through the kernels directly above these 
tanks by means of pumps 9-13 and 
sprinklers 18-22 respectively. The richest 
extract overflows from tank 29 into a 
storage tank 31, from which it passes to 
a solvent recovery apparatus. Before the 
exhausted and drained-off kernels are un- 
loaded at 38 into a hopper 33, solvent 
drippings are collected in a tank 32 and 
may overflow into the adjacent tank 23 or 
be introduced directly into the liquid 
extract circuit as at 40. After unloading, 
the conveyor is washed with rich, filtered 
liquid extract from tank 31, which is then 
collected in a tank 36, and finally passed 
through fresh kernels at 37.—616,825, 
J. A. de Smet. 


Measuring fluid flow 

An arrangement for measuring fluid 
flow comprises a flowmeter having a sen- 
sibly linear response over a range of flow 
rates, shunted by a laminar flow resistance 
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constituted by a large number of passage- 
ways such that the percentage change in 
branching ratio with mass flow is less than 
the percentage deviation from linear res- 
ponse in the flowmeter. As shown in 
Fig. 1, a flowmeter of the kind described 
in specification 591,690 and having a linear 
range of 50 c.c./min. of air or 300 c.c./min. 
of hydrogen at N.T.P. is adapted by means 
of a shunt to measure flows ‘up to 6 kg./hr. 
of hydrogen at N.T.P. The shunt com- 
prises a brass tube 16, 37 in. long and 2 in. 
internal diameter, coupled to a standard 
2-in. pipeline 19 by internally smoothed 
flanges 17, 18. The passage in the tube 
16 is split up into approximately 1,600 
similar narrow channels by partitions 
constituted by sheets 21, Fig. 3, of tinned 
copper foil, alternate sheets being corru- 
gated and the remainder flat. The flow- 
meter is connected to the shunt by approxi- 
mately 3 yds. of capillary tubing 23 of 
0.7 mm. bore and by two short brass 
tubes 22 of ;}; in. bore soldered at right 
angles into the larger tube 16.—617,942, 
H. Kronberger. 


Ruthenium catalysts 

Catalysts comprise ruthenium com- 
pounds supported on a carrier, e.g. char- 
coal, silica gel, kieselguhr or alumina. One 
method of preparation given involves fusing 
finely divided ruthenium oxide with sodium 
peroxide in a nickel crucible, pouring the 
aqueous solution of the resulting melt over 
activated charcoal, and drying and pow- 
dering the resulting charcoal containing 
ruthenium oxide. The catalysts may also 
be prepared by methods involving reduc- 
tion of a compound of ruthenium in the 
presence of a carrier substance. Several 
ruthenium compounds are _ specified.— 
619,706, E. I. du Pont de Nemours & C., W. 
Kirk, R. S. Schreiber and G. M. Whitman. 


Testing and distilling liquids 
Samples or portions of predetermined 
volume are removed from a main stream 
of liquid by diverting the stream to a 
vessel of volume adequate to hold the 
portion required, the vessel being provided 
with (a) an overflow from which the liquid 
normally returns to the main stream; (6) 
a conduit leading to a sampling or off-take 
receiver; and (c) a connection to a source 
of pressure (gas), the connections being 
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arranged so that on application of pressure 
(1) flow from the main stream ceases and 
(2) the portion or part thereof collected 
in the vessel is driven over into the collect- 
ing receiver. Automatic operation to 
remove samples at predetermined intervals 
is provided. The process is described with 
reference to a distillation process carried 
out in a column 1 provided with an off-take 
3 cooled by condenser 2 so that condensate 
formed is fed through line 5 to a vessel 4 
from which the condensate returns nor- 
mally through line 6 to the column | as 
reflux. The vessel 4 is provided with a 
central baffle plate 7, a U-tube 8 leading 
through line 9 to the sampling receiver 27, 
and a pipe 10 through which the gaseous 
pressure agent is supplied. The pipe 10 
is connected (a) to a tube 24 through which 
nitrogen is supplied through a sulphuric 
acid bubbler 22 and trap 23; (6) to a lute 
25 provided with a variable head of liquid 
which can be varied in height according to 
the quantity of sample required; and (c) 
by a bent end portion so as to dip into a 
U-tube 11 filled with mercury 12 and 
provided with a glass float 14 containing 
a soft iron armature 17, the corresponding 
part of the U-tube being surrounded by 
a solenoid 18 connected into an electrical 
circuit 19 closed by tilting a mercury switch 
20. On closing the circuit, the solenoid is 
energised and depresses the float 16, thus 
causing the mercury to flow up the limb of 
the U-tube and close the end of pipe 1o. 
The pressurising gas is thus forced to flow 
into the vessel 4, whereupon flow of con- 
densate through pipe 5 ceases and the 
sample collected in vessel 4 is evacuated 
into the receiver 27.—613,938, A. W. Baker 
and Imperial Chemcal Industries Ltd. 
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GREAT BRITAIN 


Stricter control of effluent gases in 
Scotland 

Aluminium works and certain other in- 
dustrial works in Scotland will, for the 
first time, have to be registered with the 
Department of Health for Scotland under 
the Alkali, etc., Works (Scotland) Order, 
1952, which comes into force on July 1. 

The order amends the 1906 Alkali, etc., 
Works Regulation Act to bring up to date 
the control of ‘noxious and offensive’ 
gases from specified types of industrial 
works. It adds new gases and works, in 
accordance with modern industrial de- 
velopment, to those already controlled by 
the Act. 

Additional gases and fumes to be in- 
cluded under the terms of the new order 
are: sulphuric anhydride; sulphurous an- 
hydride, except that arising solely from the 
combustion of fuel; fumes containing 
silicon, calcium, aluminium or their com- 
pounds; fumes from paraffin oil works 
containing any sulphur compound; fluor- 
ine; volatile organic sulphur compounds. 

Copies of the new order can be obtained 
at H.M. Stationery Office, and any manu- 
facturer who thinks he may have to register 
his works should get an application form 
from the Department of Health for Scot- 
land, St. Andrew’s House, Edinburgh 1. 
This should be done without delay, as 
prior inspection is essential to a first 
registration. 


Chemical engineers’ annual dinner 

The annual dinner of the Institution of 
Chemical Engineers took place at the May 
Fair Hotel, London, on April 25. The 
guests included Lord Woolton, Lord 
President of the Council, the presidents of 
the Society of Chémical Industry, the 
Institution of Civil Engineers, the Royal 
Institute of Chemistry, the Institute of 
Mining and Metallurgy, the Institute of 
Petroleum, the Institute of Fuel and the 
Association of British Chemical Manu- 
facturers, the chairmen of the Advisory 
Council of the Department of Scientific 
and Industrial Research, the British 
Chemical Plant Manufacturers’ Association 
and the Chemical Engineering Group of 
the Society of Chemical Industry, and 
their ladies. 

In giving the toast of the Institution, 
Lord Woolton referred to the important 


part that chemical engineering would have 


to play if Britain was to apply the fruits of 
research to production, giving as examples 
of advances, originally made in the coun- 
try but exploited abroad, the discovery of 
aniline dyes and of penicillin. 

Replying to the toast, the president of 
the Institution, Sir Harold Hartley, par- 
ticularly welcomed Lord Woolton as being 
Chancellor of Manchester University, 


which had recently decided to appoint a 


professor of chemical engineering. The 
Osborne Reynolds Medal for 1951 was 
then presented to Major F. A. Freeth, 
F.R.S., a vice-president of the Institution, 
for his great contributions to chemical 
engineering. The toast of the guests was 
proposed by Mr. F. Fraser Ross, the chair- 
man of the Graduates’ and Students’ Sec- 
tion, to which Mr. John Rogers, I.C.I. 
chairman and president of the S.C.L, 
responded, referring in particular to the 
high status enjoyed by the chemical 
engineer in the United States and Canada. 
At the end of the speeches, Mr. Stanley 
Robson, in taking over the presidential 
chain of office, paid tribute to the work of 
his predecessor, Sir Harold Hartley. 


Chemical engineering training 

Prof. M. B. Donald has been appointed 
representative of the Royal Institute of 
Chemistry on an exploratory committee of 
the City and Guilds of London Institute 
which will consider the education and train- 
ing of chemical engineering technicians. 


New adhesion agent 

The Road Research Laboratory is now 
recommending a new adhesion agent, D.S. 
2274, for use in surface dressing in wet 
weather. It replaces cetyl pyridinium 
bromide, which was previously recom- 
mended but is now unobtainable. The 
new material is at present in adequate 
supply and has been shown by laboratory 
tests to be quite as good as the original 
agent recommended. 

The new agent is used to prevent the 
serious failures which may be caused by 
rain falling on newly laid surface dressings. 
Its use means that surface-dressing work 
need no longer be limited to periods of 


fine settled weather. 


~ It is applied in a solution of creosote to 
the interface between the binder and the 
stone chippings which are scattered on the 
binder (tar or bitumen) immediately after it 
has been spread on the surface of the road. 


American technical liaison 

An agreement has been reached between 
the New York consulting engineers, R. S. 
Aries & Associates and Barbet Ltd., of 
London. The U.S. company deals with 
a wide range of chemical engineering pro- 
jects from factory planning to final pro- 
duction schedules. Their technical ser- 


vices are thus now available through 
Barbet Ltd. to any interested U.K. 
manufacturers. 


Productivity teams 

Gas Industry; Plant Maintenance; Con- 
servation of Fuel, Heat and Energy; and 
Defence (Ammunition) Teams are among 
those visiting the U.S.A. this year under 
the auspices of the Anglo-American Coun- 
cil of Productivity. 
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More members of the Institution of 
Chemical Engineers 


During 1952 membership of the In- 
stitution of Chemical Engineers increased 
by 158 to 2,671, according to the annual 
report. The number of student members 
increased most; there were 637, an increase 
of 67 over the previous year. This can be 
attributed to a certain extent to the positive 
encouragement of chemical engineering 
education given by the Institution. The 
Council recognised courses in chemical 
engineering at Bradford Technical College 
and West Ham Municipal College. Courses 
were also submitted during the year for 
examination and approval from the Bir- 
mingham College of Technology and the 
University of Melbourne, Australia. Many 
individual members of the Institution have 
assisted in promoting chemical engineering 
education. 

Financially, the Institution had a deficit 
of £2,339 IIs. in the year. This is partly 
due to the considerable increase in the 
cost of producing the Institution’s tech- 
nical publications and to the fact that 
accumulated arrears had been overtaken, 
publication of the transactions now being 
up to date. Membership subscriptions 
were increased at the beginning of 1951. 
It is expected that a more satisfactory 
financial position will be reached by the 
end of the current year. 

The Council agrees with the ‘ Report of 
the Committee on Chemical Engineering 
Research’ (see our January 1952 issue) 
and is considering how to aid the im- 
plementation of the committee’s proposals. 

The first meeting of the newly formed 
Australian Advisory Committee was held 
in May 1951 and a report was prepared on 
ways and means of promoting the develop- 
ment of chemical engineering in Australia. 
A step further in overseas relations was 
reached this year by the formation of a 
South African branch (see item under S. 
Africa in this issue). 


Metric system proposed for the drug 
industry 

The principal recommendations of the 
committee set up by the Association of 
British Pharmaceutical Industry to study 
the report on pharmaceutical productivity 
in the U.S.A. are that from the spring of 
next year: 

(a) Liquid galenicals should be sold by 
volume instead of by weight. 

(6) That solids, liquid galenicals and 
pharmaceutical chemicals should be sold in 
metric weights and measures (the liquids 
by volumes). 

Pending the setting up of specifications 
for a new range of Winchester type bottles 
to take the new metric volumes con- 
veniently, the Association tentatively sug- 
gests that Winchesters should be of such 
size as conveniently to contain the following 
volumes: 25, 100, 250 and 500 ml., 1 1. 
and either 2 or 2} 1. or 2} 1. 

Until the new Winchesters can be pro- 
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duced it is recommended that liquids 
should be supplied: 
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Other recommendations for higher pro- 
ductivity made by the committee arising 
from their study of the pharmaceutical 
productivity report are that individual 
managements should specialise in manu- 
facture and should try, wherever possible, 
to reduce the range of products made and 
of packages. They should also mechanise 
handling and packaging and, when doing 
so, give careful consideration to American 
practice. It is also urged that the import 
of selected items of processing and packag- 
ing equipment should be permitted to a 
greater extent than at present, as higher 
output could be obtained for a com- 
paratively small dollar expenditure. 


Ramsey Fellowships for chemists 
Two Ramsey Memorial Fellowships will 
be given this year to advanced students of 
chemistry. Each is valued at £400 p.a., to 
which may be added a grant of up to {100 
for expenses. They will normally be 
tenable for two years. The funds have 
been provided by British Celanese Ltd. 
and the Association of British Chemical 
Manufacturers, and are being awarded by 
the Ramsey Memorial Fellowship Trust to 
commemorate the centenary of the birth 
of Sir William Ramsey on October 2, 1852. 


More honorary fellows of R.I.C. 

The election of H.R.H. The Duke of 
Edinburgh as the first Honorary Fellow of 
the Royal Institute of Chemistry was re- 
ported jn the April issue of CHEMICAL AND 
PROCESS ENGINEERING. Six further Hono- 
rary Fellows were recently elected. These 
are Sir Henry H. Dale, Sir Harold Hartley, 
Lord McGowan, Richard B. Pilcher (for- 
mer secretary of the R.I.C.), Prof. Arne 
Tiselius and Sir Henry Tizard. It is not 
proposed to elect more than one additional 
Honorary Fellow this year. 


New offices 

Larger offices have been opened by 
Barlow-Whitney Ltd., manufacturers of 
electrically heated equipment, at 2 Dorset 
Square, London, N.W.1 (telephone: Am- 
bassador 5485). Their technical sales 
department will now operate from this 
address. 


HOLLAND 


Phthalic anhydride plant 

A phthalic anhydride plant has been 
constructed by the Dutch organisation, 
Staatsmijnen, in Limburg. One part 


went into operation in April 1951 and the 
second in October last. 


As raw material 
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MR. STANLEY ROBSON 


new president of the Institution of Chemical 
Engineers. He is an expert on sulphuric 
acid plants and at one time was a director 
of the Imperial Smelting Corpn. He 
resigned in order to become consultant to 
the Zinc Corpn. and several mining and 
metallurgical companies associated with 
the Broken Hill mines in Australia. He 
has been responsible for many developments 
in metallurgical processes for the extraction 
of zinc. rom 1949-51 Mr. Robson was 
president of the Society of Chemical Indus- 
try. He was born in Sunderland and was 
educated at Armstrong College, Newcastle- 
on-Tyne. 

Other officers of the Institution of Chemi- 
cal Engineers are: W. A. Damon, A. G. 
Grant, R. Edgeworth-Johnstone and Prof. 

C. R. Spooner, vice-presidents; L. O. 
Newton, hon. secretary; F. A. Greene, hon. 
treasurer; A. B. Blunsden, G. U. Hopton, 
E. M. Myers, members of the Council; and 
Dr. J. M. Pirie, associate member of the 
Council. 


78° naphthalene is used. This is obtained 
by purification of crude naphthalene from 
the organisation’s coke oven plants. In 
the production process, the naphthalene is 
vaporised by means of preheated air and 
the resultant mixture is passed over a 
catalyst to convert the naphthalene into 
phthalic anhydride. By condensing the 
phthalic anhydride vapours, the product 
is separated in a solid form. Finally, the 
crude phthalic anhydride is refined by 
distillation. 


ITALY 


Power station uses methane 

A new electric power station has started 
operation at Tavazzano. So far only one 
generator plant with a capacity of 62,500 
kW is in operation. The station, which 
has a total capacity of 125,000 kW, is the 
first to be built specially for utilising 
methane produced in the Padua Valley. 
It was planned and constructed by the 
Montecatini Co. in less than two years. 


KENYA 


Magadi Soda dredge 

A new dredge is under construction by 
the Magadi Soda Co. at its deposits at 
Lake Magadi, Kenya. The company, 
which is a subsidiary of Imperial Chemical 
Industries Ltd., produces approximately 
100,000 long tons of natural soda ash and 
16,000 tons of salt annually. 


SWEDEN 


Calcium nitrate project 

Preliminary plans have been made for 
the establishment of a partnership between 
the Cooperative Union and the State. 
owned Swedish Shale Oil Co. for the 
production of calcium nitrate from waste 
gases at the latter’s plant in Kvarntorp, 
It is estimated that about 18,000 metric 
tons of nitrogen could be recovered an- 
nually if the project, involving a cost of 
30,000,000 to 40,000,000 crowns, is com- 
pleted. The objection has been that 
imports of calcium nitrate from Norway, 
which represented about 25°, of Sweden’s 
total imports from that country in 1950, 
would be substantially reduced and that 
trade relations between the two countries 
might be impaired. 


NORWAY 


Paper makers produce synthetic wool 
and chemicals 

The principal Norwegian paper and pulp 
manufacturing concern, A/S Borregaard, is 
developing a number of new products, 
according to a recent statement by the com- 
pany’s managing director, Arne Meidell. 
He said that the company were already 
producing artificial wool and that by 
autumn of this year a new plant would be 
ready for spinning this wool. Other 
major extensions are being carried out 
with a view to greater exploitation of 
Norway’s timber resources. A large new 
sulphuric acid plant is in the course of 
construction. In due course the company 
will be producing enough chlorine and 
alkali to meet its requirements and it is 
expected that a number of different chemi- 
cals will be developed in conjunction with 
the chlorine and higher alcohols obtained 
from the company’s aldehyde plant. An 
acetate department is being developed 
which will produce a number of products 
not yet manufactured in Norway, such as 
cellulose acetate. 

Mr. Meidell also stated that A,S Borre- 
gaard were to establish an independent 
research fund with an initial capital of 
£150,000. In addition, interest-free loans 
of up to £100,000 are to be given by the 
company for afforestation in west Norway. 


Kirkenes iron mines again in 
production 

The Sydvaranger iron ore mines at 
Kirkenes, north Norway, resumed pro- 
duction in April. Reconstruction of the 
mines after war-time destruction has cost 
£8,750,0c0. To hasten the work of recon- 
struction, many of the workers last year 
surrendered their right to three weeks’ 
holiday. 

The Sydvaranger mines are the largest 
in Norway. Output now is at the rate of 
1,000 tons/day and, in the course of this 
year, it is intended to raise the annual 
production rate to 500,000 tons. Next 
year, production will be at the annual rate 
of 1,000,000 tons. 
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The whole of this year’s production, 
states one of the mines’ directors, Hr. 
Behrens, has already been sold, mainly to 
Great Britain, Western Germany and 
Belgium. 

In 1938, Norway’s production of iron 
ore amounted to 1,474,478 tons. By 1945 


it had dropped to 106,850 tons. Since 
the war there has been a steady increase 
year by year and, in 1951, iron ore output 
amounted to 437,583 tons. Next year, 
with the Sydvaranger mines again in full 
production, total iron ore output should 
again equal the 1938 figure. 


Graphite production to be doubled 


Production of graphite at the Skaland 
Grafitverk mines at Senja, in Troms, north 
Norway, is to be increased from 3,500 to 
nearly 8,000 tons a year as from the autumn 
of this year. At present prices, the export 
value of the graphite following the pro- 
duction increase will be £200,000 to 
{250,000 a year. Skaland Grafitverk 
exports graphite to many countries, includ- 
ing Great Britain, U.S.A., Australia, India, 
Italy and- the Scandinavian countries. 
Graphite can be used for a number of 
different purposes. In uranium piles, for 
instance, graphite can be used as a 
moderator instead of heavy water. 


ISRAEL 


Steel industry planned 

Plans for the establishment of an iron 
and stee] industry have been submitted 
to the Israeli Government by the firm of 
Solel Boneh. The project involves large- 
scale investments of foreign and domestic 
capital and is to be undertaken by Koor, 
Solel Boneh’s holding company, in 
partnership with the Government. 

It is planned to exploit the country’s 
scrap iron stocks, the waste accruing from 
pyrites processed by Fertilisers & Chemi- 


cals Ltd., and iron ore deposits in the ™ 


Negev. 


FINLAND 


Chemical needs and supplies 
Finland’s chemical industry depends 


~ substantially on imported raw materials, 


and quotas for these have been included 
in almost all Finnish trade agreements in 
the post-war period. Following Korea, 
prices rose sharply and some materials 
became very scarce. The country had 
been importing only its minimum require- 
ments because of exchange problems and 
was faced with serious shortages. How- 
ever, the situation has improved; import 
prices have decreased in some cases, and 
the continuity of supplies is much better 
than it was a year ago. Some firms have 
even managed to stockpile small reserves, 
a practice formerly not permitted by the 
licensing authorities. Their attitude has 
been more lenient since the foreign 
currency balance has improved. 

Only a few commodities are difficult or 
impossible to obtain. The most important 
is sulphur and its derivatives. Aluminium 
sulphate, a chemical used in large quantities 
by the paper industry, had been imported 
in recent years almost entirely from the 
U.K., but this source was virtually cut oif 
in 1951 because of the sulphur shortage, 
and Sweden, an important pre-war sup- 
plier, was unable to furnish the product. 
However, supplies were available from 
Western Germany and Belgium. Soda 
ash, needed by the wood pulp, paper and 
glass industries, has been scarce. Although 
there has been a shortage of metallic salts, 
their importation has been hampered 
principally by high world market prices. 
Among the less-used chemicals in short 
supply are softening and dissolving agents 
and some organic acids. The U.K. was 
the leading source for these commodities, 
but only limited supplies are expected in 
19§2. 

The U.K. has been the principal supplier 
of chemicals to the Finnish market, but the 
U.S.S.R. has delivered large quantities of 
sodium sulphate to the pulp industry, and 
Western Germany became a leading source 
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Disinfectant Soaps; Practical Possibili- 
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of industrial chemicals and raw materials in 
1951. The Netherlands, U.S.A., France, 
Belgium, Denmark and Sweden are other 
important suppliers. The outlook for the 
industry is generally favourable and con- 
tinued expansion may be expected. 


SOUTH AFRICA 


Institution of Chemical Engineers’ 
first overseas branch 

Some 41 members and eight visitors 
were present at the inaugural meeting of 
the S. African branch of the Institution 
held on March 24 at the University of the 
Witwatersrand, Johannesburg. Dr. B. 
Segal opened the meeting and Sir Harold 
Hartley, then president of the Institution, 
was present. Sir Harold said it was a 
privilege to preside at the inauguration of 
the first overseas branch of the Institution. 
He paid tribute to the late Dr. William 
Cullen, who 20 years ago initiated the idea 
of a S. African branch. Sir Harold then 
read the petition which had been sent to 
members resident in S. Africa, 76°, of 
whom had signed it, requesting the for- 
mation of a properly constituted S. African 
branch. The committee elected was: Dr. 
B. Segal, chairman; M. Salomom, hon. 
secretary/treasurer; _Dr. Taberner, Dr. 
McLachlan, K. W. Findlay and H. 
Williams, members of committee. 


Nitric acid factory to be built 

The Dutch engineering firm of Werk- 
spoor N.V. has received an order from 
South African Explosives & Chemical 
Industries Ltd. for the construction of a 
nitric acid factory at Modderfontein to 
manufacture explosives for the mining 
industry and road construction. 


AUSTRALIA 


Ammonia and urea production 

Urea is not made in Australia but is 
used in the production of urea resins, 
moulding powders and adhesives. Annual 
requirements are about 1,200 long tons. 
The cost of producing ammonia in small 
Government synthetic plants is too high 
to permit economic manufacture of urea, 
and the output is fully used for other 
important purposes. 

A large ammonium sulphate plant is 
under construction in Tasmania by a 
private firm. A project for the manufac- 
ture of urea in the Commonwealth would 
depend on the availability of cheaper am- 
monia; it might also be necessary to 
consider production of additional quantities 
of urea for use as fertiliser. 


U.K. cement firm’s plans 

A new cement plant with an initial 
capacity of 100,000 tons a year is to be 
built near Fremantle by a British firm, 
the Rugby Portland Cement Co. Ltd. 

The chairman of the company, Mr. 
Halford Reddish, has confirmed that 
negotiations for building the plant have 
been completed with the West Australian 
Government. Cost would be over 
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£Az2,000,000 and the project would take 
from two to three years to complete. 

A new proprietary company would be 
formed in western Australia to which, it 
was proposed, the State Government 
would advance money against debentures 
over a term of years. 


CANADA 


Sulphur from natural gas 

The first sulphur-from-waste natural 
gas obtained in Canada on a commercial 
scale was recently produced by Shell Oil 
of Canada at its Jumping Pond plant. 
Output is expected to be about 9,000 tons 
of elemental sulphur annually at the 
present rate of gas production, but will be 
greater as the market for gas increases. 


INDIA 


Too much mercury 

India’s stocks of mercury are estimated 
at 3,000,000 Ib., valued at 10,000,000 
rupees, as against the normal annual con- 
sumption of less than 300,000 Ib. The 
Mercury Traders Association has sug- 
gested to the Indian Government that it 
would be advantageous to re-export mercury 
(formerly imported from Spain and Italy) 
to America, even at prices much lower 
than those being paid by the U.S. for 
supplies from Italy and Spain. 

A ready market does not seem to be 
available in the U.S., however, as accord- 
ing to reports, this country now has 
adequate stocks of mercury, both in 
national stockpiles and at consumers’ 
plants. Although the U.S. is largely 
dependent upon imports for home require- 
ments, domestic output has recently been 
raised, due to the present high price of 
more than $200/flask. Estimated U.S. 
consumption of mercury is about 60,000 
flasks annually. 


Aluminium sulphate plant 
A plant for the production of aluminium 
sulphate to be used in water purification 


processes will go into operation towards 
the end of the year. It will be the only 
one of its kind in the country and is 
expected to cost 1,600,000 rupees. 

The Bengal Chemical & Pharmaceutical 
Works has been entrusted with the con- 
struction of the new plant, which is 
situated at Panihari, near Calcutta. Output 
is expected to average 30 tons/day of 
aluminium sulphate. 


UNITED STATES 


Chemical targets for 1955 

The U.S. Defence Production Adminis- 
tration has announced 1955 production 
capacity targets for ethylene glycol, ethylene 
oxide and carbon black. These are: ethy- 
lene glycol, 850,000,000 Ib. (an increase of 
327,000,000 over January I, 1951); ethy- 
lene oxide, 969,000,000 (423,000,000); and 
carbon black, 2,320,000,000 (800,000,000). 
Of the increased ethylene oxide output, 
60,000,000 Ib. would go to an acrylonitrile 
expansion programme which D.P.A. is 
expected to announce in the near future, 
275,000,000 to increase ethylene glycol 
output and the remainder to increase pro- 
duction of ethers, brake fluids, ethanol- 
amines and rubber polymers. 

The U.S. is a major world source of 
carbon black and exports up to 35°, of 
annual production. World requirements 
of this material are expected to total 
2,464,000,000 Ib. p.a. by 1955. 


Petrol-from-coal economics 

The outlook for making petrol from coal 
at a cost low enough to be profitable was 
recently said by the U.S. Secretary of the 
Interior, Mr. Oscar Chapman, to be 
very encouraging. He added that the 
U.S. Government had already set aside 
$400,000,000 to encourage the building of 
plant for making liquid fuels and 
chemicals by coal hydrogenation. 

The Bureau of Mines cost estimates for 
making petrol from coal have been 
evaluated by Ebasco Service Inc., as figures 
given by the National Petroleum Council 
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Date 


had differed greatly with the Bureau’s, 
Based on January 1951 prices, Ebasco 
estimated the cost at 11 cents/gal. of petro} 
by the coal hydrogenation process and 
thought a small profit could be realised 
when revenues from co-products were 
taken into account. The National 
Petroleum Council had previously said 
that a cost of 41.4 cents/gal. would be 
more correct, with actual production costs 
being above 20 cents/gal. 

One informal proposal for a synthetic 
fuel plant to use coal for the production of 
liquid fuel is still being investigated. 


New cement factory 

A new cement plant, belonging to the 
Philippine Portland Cement Co., has gone 
into production on Guimaras Island, near 
Iloilo City, at the rate of 2,500 94-lb. bags 
of cement per day. The company has 
decided to double the capacity of the plant 
in a year’s time, if demand continues at 
present levels. 

Before the plant went into operation, 
Philippine cement output was running at 
the rate of 7,775,000 bags p.a., including 
6,000,000 from the Government’s Cebu 
Portland Cement Co., and the remainder 
from the Rizal Cement Co. 

Another plant still in the planning stage 
is a Cebu subsidiary to be located at San 
Fernando, La Union. This plant will 
have a capacity of 2,000,000 bags p.a. and 
is expected to go into production in about 
15 months’ time. 





International conferences 


June 8-12. The 12th annual meeting, 
Institute of Food Technologists, Grand 
Rapids, Michigan, U.S.A. 

Fune 9-13. International symposium on 
‘The Reactivity of Solids,’ organised by 
the Royal Swedish Academy of Engineer- 
ing Sciences and Chalmer’s University of 
Technology, Gothenburg, Sweden. 

June 9-21. General assembly of the 
International Organisation for Standardisa- 
tion in collaboration with the American 
Standards Association, Columbia Univer- 
sity, New York, U.S.A. Technical com- 
mittees meeting include cast iron and cast 


steel; iron and steel; and petroleum 
products. 
June 14-29. Welding technique con- 


ference and exhibition, German Welding 
Association, Essen, Germany. 

June 16-22. The 5th International Con- 
gress of the Gas Industry organised by the 
Union Internationale de l’Industrie du 
Gaz, Brussels, Belgium. 

June 18-20. The 15th Congress of the 
Organisation for the Advancement of 
Spectrographic Methods, Paris. 

June 23-27. The soth anniversary meet- 
ing, American Society for Testing 
Materials, New York, U.S.A. 
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The 


ANSWER TO AGITATING 
PROBLEMS 


If fluid agitation is proving a problem, you can follow the 





example of many firms in the chemical industry and reach an 
ideal solution by installing Mitchell mixers. Their installation 
soon leads to a reduction in costs, increased output and a 
higher quality of finished product. All types are electrically- 
driven and from our wide range (1/60 H.P. to 10 H.P.) there 














are sure to be some to meet your requirements. 


Above : Medium speed portable stirrer for 
agitating light oils or semi-viscous liquors. 


Right : Baite ry of slow speed WGA Mixers 
installed on syrup tanks in a leading soft 
drinks factory. 


Right: Battery of medium speed 
fiuid mixers installed on sauce 
production at a well-known food- 


stuffs factory. 





Right : High-speed flame- 


proof mixers installed on 





digestors in a pharma- 
ceulited works 











One of our latest models with adjust- 
able marine-type propellors. The 
angle of the shaft can be altered to 
any position between vertical and 45°. 


Right: 414, H.P. and 4 H.P. 
laboratory type mixers for ex- 
perimental purposes. 













MX 48a 
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Confidence among operatives in the protective clothing 
supplied has a marked effect on production. NORTH 
P.V.C. provides all the answers, tremendous strength and 
durability, with a degree of inertness to chemical action 


which can result in huge savings in replacement costs. 


prorecrion 


ill Hil 


rei | PROTECTION FROM - - | 

head to toe is afforded by the complete range © 
NORTH Pp.V.C. CLOTHING 
which includes gloves and mitts of various types> 
head gear with or without visors; coats, jackets, 
trousers and complete one-piece suits. Full stocks 
available from Northide Limited of Stockport. 




























Tel & Grams: STOCKPORT 317! 
RVIA WORKS QUEEN STREET STOCK PORT CHES 


dm NT 36 





Proportioning and Metering Pumps 


E.C.D. Pumps are i 
eed pec ay in diaphragm and plunger types for 
trang ght a wk of all classes of chemical and industrial 
ee , Volatile, corrosive, or precious. Automatic o ; 

justment is fitted where required. Full particulars of ve | 


for any 
purpose and descripti 
ptive booklet will b 
e gladly sent onr 
equest 


E‘C: . 
D:- LIMITED ENGINEERS — 







Tonbridge, Kent 








Tel: Tonbridge 2237 
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FOR ALL PURPOSES 
IN VARIOUS GRADES 
OR MADE TO CUSTOMERS 
OWN REQUIREMENTS 


Manufactured by the PLO NEERS in Great Britain 


J. & J. MAKIN (metats) LTD 


Room 57, Grosvenor Chambers, 16 Deansgate 
Manchester, 3 





ALSO ATOMISED COPPER, TIN AND BRASS POWDERS 











ROTAMETERS 


FLOWMETERS for 
GASES AND LIQUIDS 
¢ 


DELIVERED FROM 
STOCK 


with flow ranges 


1-10 gals hr water 
10-100 gals/hr water 


Also made to order for any 10:1 
flow range from 0.5 cc/min liquid, 
2 cc/min gas onward 
Sd 
Special types also available for 
large industrial flows, high pres- 
sures, high temperatures, opaque 
liquids, remote indicating, re- 

cording and controlling. 


ROTAMETER MFG. CO. LIMITED 


PURLEY WAY: CROYDON: SURREY ~ home CROYDON 7262/3 
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BROTHERHOOD 


Craftsmanship 


Q quarantee wHen continuous 
OPERATION IS ESSENTIAL 





VERTICAL TWIN-CYLINDER ANNULUS 
TWO-STAGE AMMONIA COMPRESSOR 


BROTHERHOOD COMPRESSORS 
air, gas and refrigerating 


Wide range of standard sizes for the manufacture of 
ARTIFICIAL FERTILISERS and other CHEMICALS 


ALL CLASSES OF MACHINERY TO 
SUIT CUSTOMERS’ REQUIREMENTS 


Other products : 


STEAM TURBINES wide range— all types 


Hundreds in hand — Thousands in service 


STEAM ENGINES 
GENERATING SETS 


é 35) ) ROT HERHOO D 


PIS 
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Makers ef mixing, evaporating, vacuum and steam-jacketed 
pans, autoclaves, condensers, crystallisers, stills, tanks, 
pipes and complete process plants. 


Cannon Iron Foundries Lid., Deepjsieids, Bilston, Staffs. London Office : 57 Victoria St., S.W.1. Telephone : Abbey 2708 (2 lines) 


EERE 
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AY 
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‘Manufacturing Chemist’ 


" 
WA DE 


y 


A complete service of information for manufacturers, works chemists, research 
workers, merchants, importers and wholesalers, in the following fields : 


SAT TT AT AT OAT OT WAT tole tote toe Tt ‘ = 
See ST Hee pate pate pate ste pate pater aes ste pate tet way4 > 
. 


wn 
oY 


Proprietary Medicines and Foods, Cosmetics, Soaps, Essential Oils, Toilet 
Preparations, Dentifrices, Disinfectants, Insecticides, Detergents, Polishes, 
Veterinary Products and other Chemicals 


” 


VA 


. 
BS 





Every issue of some 150 pages, is fully illustrated with photographs, diagrams 

and flowsheets. Besides the stimulating editorial contents, there are hundreds of 

advertisements of Raw Materials, Plants and Apparatus, Services and Business 
Opportunities 


Specimen copy on request 





Subscription rate: 36 per annum, post free 


Leonard Hill Limited, 17 Stratford Place, London, W.1 
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The Powell Duffryn evaporator is a 
recent development based on ‘“‘DELANIUM” 
GRAPHITE and can be operated as a climb- 
ing film or forced circulation unit. Special 


features include:— 


|. Complete corrosion resistance to 


nearly all acids and alkalis. 





2. Robust and capable of operating 
under high steam pressure and high j 
vacuum. : 
3. Compact and of small height. : 


4. Special characteristics enable 
most acids to be evaporated at 


atmospheric pressure. 

5. High evaporating performance. e 
Overall coefficients of 500-700 §& 
B.Th.U./hr./ F./sq. ft. obtainable for é 


water evaporation. 





This unit is specially recommended for re- 
covery of spent acids, pickle liquors, etc. 


Complete Evaporator plants of all sizes 
are available for early delivery. 


Ne shall be pleased to arrange for our chemical 
engineers to call and discuss problems in detail. 


Pp ow ry \ | 


HAYES, MIDDLESEX 
Telephone: Hayes 3994/8 
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The Plant illustrated by courtesy of our customers is for the production 


of coffee extract, but the Bennett food processing apparatus covers a 
wide field of application ranging from simple extractors to large capa- 
city complete installations. The Bennett service to the Chemical and 
Food industries in all countries includes Evaporators, Vacuum Pans, 
Fermenting Vats, Mixers, Recovery and Extraction Plants, Autoclaves, 
Digesters, Driers, etc., all devised to deal in the most efhcient and 
economical manner with such varied products as milk, whey, molasses, 
wood, essential oils, grain, glycerine, yeast, spirits, coffee, fruit and 
vegetable extracts. Manufacturers dealing with products such as the 
above are invited to submit their problems to us for advice. Catalogue 


free on request. 


BENNETT 


SONS & SHEARS LTD 
9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1_ TEL.: WEL 8201-3 


WORKS: TYSELEY, BIRMINGHAM 
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Battery of Coffee Per- 
colators with Receiving 
Tanks at the factory of 
S. Hanson & Sons Ltd., 
Toddington 
- 
Butt 
Bennett’s Patent Double 
Effect Evaporator 
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Bi R 1) Continuous Centrifugal Filters 


This is the modern method for the separation of solids from 
liquids. Bird Centrifugal Filters are fully automatic in operation 
and no attendance is required. Thick or thin slurrys are handled 
with equal facility and the particle size of the solids can be from 
| micron to | centimetre. These machines are now being used on 
more than 200 different filtration processes. If you have a problem 
in filtration write to us about it. 












MADE IN ENGLAND 


Bird Centrifugal Filters are made in seven different 
sizes and in metals to suit your particular application, 
i.e., Mild Steel, all grades of Stainless Steel, Monel, 
Bronze and Nickel. 


SOLE LICENSEES FOR MANUFACTURE AND SALE 


4 LAMBETH PALACE ROAD + LONDON + ENGLAND 


UL 


R.F. REED LTD 


HERTFORD ROAD «+ BARKING «+ ESSEX 


Telephone : Rippleway 2224 Telegrams : Kemiscale, Barking 





MARK 





FINE CHEMICALS manufactured to the HIGHEST STANDARDS 





Acetomenaphthone B.P. 5-Chlor 7-Iodo 8-Hydroxyquinoline Menadione Sodium Bisulphite USP XII] 
““Ambamide”’ 5:7 Di-iodo 8-Hydroxyquinoline Menaphthone B.P. 

“Chilvit”” Tablets Chiniofon B.P. Nicotinic Acid B.P. 

Citrate Ferri-ammon B.P. Chiniofonic Acid and Derivatives* Nicotinamide B.P. 

Citrate Potassium B.P. Iodide Potassium B.P. Nikethamide 

Citrate Sodium B.P. Iodide Sodium B.P. Potassium Hydroxyquinoline Sulphate 
Ferrous Oxalate Iodine Resublimed B.P. Sodium Nicotinate 
8-Hydroxyquinoline Magnesium Trisilicate B.P. Methyl Nicotinate 





*Enquiries for Sundry Quinoline Derivatives invited 
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() 
A mine of information on all branches of chemical engin- " 
eering and manufacturing for the research chemist. for | 


the works manager. engineer. buyer and reference library 


- 
’ 


Contents include sections on: 


COMMERCIAL INDICES. Classified Index to Chemicals and Raw Materials; 
Industrial and Fine Chemicals; Pharmaceuticals; Perfumery Raw Materials, Classified 
Index to Plant and Constructional Materials; Plant; Constructional Materials; 


Accessories. Trade Names and Marks. 

CONSTRUCTIONAL MATERIALS. Glossary of Metals and Alloys; Glossary of 
Non-Metallic Materials; Chemical Engineering and Structural Engineering Tables. 
FUELS AND STEAM RAISING. Thermal Calculations; Combustion; Steam 
Formation; Boilers; Boiler Operation. 

POWER PRODUCTION AND TRANSMISSION. Prime Movers; Air Com- 
pressors; Shafting; Chain Driving; Auxiliary Equipment. 


REFRIGERATION. Principles of Heat Transfer. Refrigerating Plant; Equip- 
ment; Insulation; Applications; Tables. 

WATER TREATMENT. Methods of Softening; Water Analyses; Lime-Soda 
Process; Base Exchange and lon-Exchange Process. Conditioning of Boiler Feed 
Water. Tables. 

HANDLING, CONVEYING, TRANSPORT. Handling; Containers; Solid 
Materials; Viscous and Corrosive Liquids; Gases; Compressed Gases; Conveyors; 
Pipelines; Valves; Cocks; Pumps; Fans; Tables. 
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U 
pee. CHEMICAL PLANT. Glossary of Chemical Plant. Literature of Chemical NIT 
350 text pages Plant. Principles of Chemical Engineering; Separation; Thickening; Size Reduction; 
Mixing and Blending; Evaporation; Drying; Gas Dehydration; Gas Scrubbing; Air Hep 
* Conditioning; Heat Transfer Media. 
INDUSTRIAL AND SCIENTIFIC INSTRUMENTS. Glossary of Instruments. 
Ll X 8} ins. Tables. | 
GLOSSARY OF INDUSTRIAL CHEMICALS. The Glossary describes and | 
oe defines Industrial Chemicals, giving General Classification and Trade Names, with 
their Chemistry, Properties, Production, Industrial Uses, Alternatives and Substitutes. 
. FINE CHEMICALS. Glossary of Pharmaceuticals; Alkaloids; Fine Chemicals; Tt 
- ‘ » ages d 
100 ( ata ogue ps Hormones; Vitamins. Glossary of Perfumery Raw Materials. ol 
4 CHEMICAL AND PHYSICAL TABLES. Physico-Chemical Constants; Physical — 
Data of Organic Compounds; Physical Data of Inorganic Compounds; Chemical 
? os - Synonyms. Synonyms for some Chemicals. Data of Organic Compounds. Data iy 
13 Sections of Inorganic Compounds. British Standard Symbols. 
MATHEMATICAL AND CONVERSION TABLES. Mensuration Formulae; 
+. Conversion Tables for Length, Area, Volume, etc. 
Inj i. : . ‘ 
Price 30s. Specimen pages: 
« F 
: H — 
ORDER YOUR 
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Cmtca 
\ 
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Industries e 
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Tre LIGHTNING CRUSHER 


for Granulating or Pulverising 
SLAGS © MINERALS 









IMPORTANT NEWS: for every MAINS ENGINEER 


: ft \ Pipe lines can now be inter- 
| pipe 












| paul prem * nally coated with Bitumen in CHEMICALS * HOUSE 
is | situ, by patent process. REFUSE * ETC. 

| | 7 Models from poctmcations 
= Send for descriptive brochure LABORATORY 





MERCOL PRODUCTS LTD —- 


50 TONS PER HOUR 





Descaling Engineers 


| EYRE LANE, SHEFFIELD | The Patent Lightning Crusher Co. Ltd. 
14a ROSEBERY AVENUE, LONDON, E.C.! Terminus 1928 

















Laboratory TA § a 


ENGHIEN (5-80) 


Granulator 
Also: 


Dry Type Granulators 
Reciprecating Granulators 


Filling and Packing 
Machines 
















































, i G. JACKSON & CROCKATT LTD 
a 
oy NTSHILL ROAD - THORNLIEBANK - GLASGOW 
( dephone: Giffnock 391 Telegrams: ‘* JAKCRO” Thornliebank 
4 
oY 
‘ weighing % 
) R THE AI TOPACK RANGE 
, | Everything in ASBESTOS ys 4 
| Everything in errepamme PACKAGING MACHINES 
\\p 
() of AUTOPACK LTD. 
Y The Central Manufacturing and Trading Co. (Dudley) Ltd. POWDERS, DRY GOODS, Incorporating Automatic Weighing and 
r OLD HILL, STAFFS. Teleph Cradley Heath 69/8! (5! acking Miacnine Co. 
d . eee er LIQUID AMPOULES, etc. Caroline Street, Birmingham 3, England 
WW 
é e 
(J . —- —_ 
y 
Ww » - ~ General Introduction. Historical. Cellulose and the Wood Fibre. Identification and Evaluation of 
Oy » >» , Pulping Woods. Preparaton of Wood for Pulping. Mechanical or Groundwood Process. Sulphite 
() w 00 »D i t L I A N »D Pres we escvineions sa va Mee Prac tie i Combimetnen ant Plant. Alkaline Processes Theory. 
d x * *g* ‘ General Desc ription and Chemistry; Practical Considerations and Plant, Soda Recover) lant. 
NY f Beaching of Wood Pul; Theory; Practice. Mechanical F fication and De-wat : of Wood 
My A L L i E D ' aL 0 D t ( TS Pulp "Bs fs 1s from Wood maa Wu coed Puller recon "eee Methods : Physical: C Smatial 
a Tests; Tests for Rayon and Special: Pulps. Use of Wood Pulp: The Paper and Board Industries; 
\, DR. JULIL 1S GRAN I re eRe hag ee Pade, Mise sdienians other uses Py uv er’ Pulp - "The Future of Wood 
oy Pulp. Indices Obtainable from your usual bookseller or from 
/) Second edition, 35s. 10d. post free, 312 pages. illustrated LEONARD HILL LIMITED, 17 STRATFORD PLACE, LONDON, W.1 | 
Ny 





THE PULMAC MILL 


For producing the best results in the reduction of all 


Dry materials to the desired mesh in one operation 





INTERNATIONAL PULVERISERS LIMITED 
"Phone : 70 VICTORIA STREET "Grams : 


Victoria * Pulgrind ”’ 


2958 LONDON, S.W.1. ENGLAND Sowest London 








aS —~ 4p 
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CLASSIFIED ADVERTISEMENTS 
MUST BE PREPAID 


3d. a word, minimum 4s. Box number !s. extra 


Replies to BOX Numbers 
should be addressed to 
Chemical & Process Engineering, 17 Stratford Place, W.! 


SEMI-DISPLAY RATES ON REQUEST 





SITUATIONS VACANT 


MPERIAL SMELTING CORPORATION LIMI- 

TED ve vacancies for Mechanical, Mechanical 
Handling, and Chemical Draughtsmen. ~The Company 
works a five-day week and working conditions are good. 
Attractive salaries are offered and all posts are permanent 
and superannuated. Applications should be submitted, 
in the first place, to the Employment Exchange, 20 
Gloucester Road, Avonmouth, Bristol, quoting the refer- 
ence Draughtsmen/I.S.C. Ltd./1.C.E. 


UNEQUALLED postal instruction in Chemical 
Engineering (General Chemistry, Chemical Tech- 
nology, Principles of Iron and Steel Manufacture, In- 
organic and Organic Chemistry, Fuel Technology) is 
offered by the I.C.S., world’s largest and greatest school 
teaching by the correspondence method. There is also 
a Course in Chemi orks Management. Our instruc- 
tion is backed by $9 years of successful experience. Let 
us send you a copy of our special booklet, ‘ Chemical 
Engineering.’ It is packed with information on how to 
win promotion and better pay. Write for it today. It is 
free. So are the willing services of our Advisory Depart- 
ment.—International rrespondence Schools, Ltd., 
Dept. 326, International Buildings, Kingsway, London. 


STAINLESS STEELS 
FROM STOCK 


Sheets, Strips, Bars and Tubes. 
price schedule 
THE MULBERRY Co. 
223 St. John Street, London, E.C.! 
Phone: Clerkenwell 8356/7/8 





Send for 











HEMICAL ENGINEER required for investigations 
on various aspects of whiting manufacture, including 
classification of powders by wet and dry processes, drying 
processes, and general ndling of suspensions and 
powders. Applicants should have a good honours degree 
or equivalent qualifications, and some experience of 
practice in related fields, with an interest in operational 
research and in basic studies of plant requirements. 
Initial salary up to £1,050 per annum, according to 
ualifications and experience, with superannuation under 
.S.S.U. Apply to the Director of Research, Research 
Council of the British Whiting Federation, 245 Ampthill 
Road, Bedford. 


SITUATIONS VACANT 
(continued) 


XPERIENCED DRAUGHTSMEN required by 

Imperial Smelting Corporation Limited—Mechanical, 
Mechanical Handling, Structural and Chemical. It is 
desirable that applicants should have served an apprentice- 
ship and obtained academic qualifications to the level of 
Higher National Certificate. Candidates lacking these 
qualifications but having particularly relevant experience 
will, however, be given consideration. ies are re- 
viewed annually in the light of progress made, and an 
internal promotion scheme makes rapid advancement 
possible for persons of the right calibre. Write, giving 
brief details of qualitications and experience, to the Ministry 
of Labour and National Service, Employment Exchange, 
20 Gloucester Road, Avonmouth, Bristol, quoting 
reference ICE/Draughtsmen/N.S.C., Ltd. 


BUSINESS OPPORTUNITIES 


PULVERISING, grinding, mixing, drying. We collect 
and deliver. Crack Pulverising Mills Ltd., Plantation 
House, Mincing Lane, E.C.3. 


DEI: GREASE, OIL, the grime of years, melt away 
before the high-velocity jet of DRY steam and deter- 
gent with the ‘ PEEDYLECTRIC * Mobile Steam Jet 
Cleaner. Compact, portable, completely safe, ideal for 
laboratories and factories, etc. Just plug in and ONE 
man does the work of five, and much more thoroughly. 
Send for Leaflet S.113, Bastian & Allen Ltd., Ferndale 
Terrace, Harrow, Middlesex. UNDerhill 0440. 





United States Firm Needs: 


Naphthalene 
(Crude and Ref.) 
Ortho Cresol 
Graphite 
Glycerine 
(Crude and Ref.) 
Lanolin 


Potassium Cyanide 
Sodium Cyanide 
Copper Cyanide 
Zinc Cyanide 
Nickel Salts 
Trichlorethylene 
Perchlorethylene 


Your enquiries for chemicals from the 


U.S.A. appreciated 
ACETO CHEMICAL CO. INC. 
82 Beaver Street, New York 5, N.Y., U.S.A. 
Telegraph : ACETOCHEM 











FOR SALE 


UTOMATIC Soap Tableting Press, Liehman- 
Bremich, for 3 dies, complete with 5’ conveyor. For 
disposal.—Box No. 5032. 


‘CLASSIFIED ADVERTISEMENTS 


will not appear unless payment is made” 
by the 17th of the month Preceding 
publication 





FOR SALE 
(continued) 


ULL STEAM IN FIVE MINUTES with B. & 4 7 

Electrode Boilers, used by British industries for 29 
years. No boilerhouse, no flue, no attendant needed, 
The most compact and convenient steam raisers available, 
can go beside machines using the steam. Write for 
Leaflet 161. Bastian & Allen Ltd., Ferndale Terrace 
Harrow, Middlesex. 7 


DGAR ALLEN Tiger Pulveriser. 1}, 2 

Disintegrators. 12°, 17” and 36” toothed Roll C 
Mills. Nine Werner and Baker Perkins ‘ype Tilting 
Machines, jacketed and plain, with fin type and double” 
“Z” arms. No. 1 size Miracle Mills. No. 4 size Junior 
Hammamac Hammer Mill. Vertical Elevator i 
only 18 ft. high for 12” buckets. Several Rectangular 
Riveted Storage Tanks. 12 Sifting and Pow ier Dressj 
— Sizer, Limited, Engineers, Cuber Works 

ull. 


GLASSBLOWING, repetition and scientific, by Hall 
Drysdale & Co. Ltd., of 58 Commerce Road, Wood 
Green, London, N.22. Phone, BOWes Park 7221-2, 


WANTED 


7ANTED.—1,000-gals. Fractionating Still, in o 

or copper alloy, suitable § mm. vacuum abeokagy 
complete with fractionating column 3ft. dia. x s$0/6oft, 
high. Still fitted coil heating surface 200 sq. ft. and 
working pressure 60 Ib.'sq. in. Including Condenser, 
Box No. 5033. 





RAWING OFFICE FACILITIES available; 

designs, calculations, drawings, tracings. Per- 
spective, exploded and ‘ ghost’ assemblies drawn 
from standard orthographic projections. A com- 
prehensive, confidential service; all drawings bear 
clients’ names only.—The Coniston Engineering 
Co., 72 Upper Tooting Road, S.W.17. Tel. 
Balham 6049. 











WANTED regularly for treatment in our own works, 

Residues containing Cadmium, Zinc, Copper, Lead, 
Tin, Nickel.—Offers to Oakland Metal Co. Ltd, 
Oakland Works, Willington, Derby. Telephone: Repton 
391 392. 





115 Pages First edition now ready 





FACTORY CANTEENS 


THEIR MANAGEMENT IN GREAT BRITAIN 
By JACK HAMPTON 


Price 16s. post free 


Balancing the Canteen Budget * The Factory Canteen Licence * 
Management * Factory Canteen Kitchen and its Equipment * Canteen Furniture * 
sonnel * Tea for the Factory Worker * Crockery, Cutlery and Dishwashing Machines + Purchase 
of Food + Canteen Stores * Canteen Bakery * Central Kitchens for Docks and Building Sites* 
Special Diets in the Factory Canteen* Factory Canteen Cleaning * 
The Factory Mess Room Regulations * 
Training Courses for Canteen Staff + Entertainment in the Canteen* 


lations for Young Persons * 


The Company Shop * Industrial Hostels + 
Canteen * The Future of the Factory Canteen 


LEONARD HILL LIMITED, 17 STRATFORD PLACE, LONDON, W.1 


Methods of Factory Canteen 
Kitchen Per- 


The Risk of Food Poisoning* 


Meal Regulations for Women in Industry * Meal Regu- 


Works Sports Clubs + Development of the Factory 








CLASSIFIED ADVERTISEMENT ORDER FORM 





Phone: MAYfair 7383 


CHEMICAL & PROCESS ENGINEERING 
17 STRATFORD PLACE, W.| 


Please insert our Advertisement/s as under, in next available issue 


3d. a WORD. 














% BLOCK LETTERS AVOID ERRORS 


All advertisements must be prepaid 


Minimum 4.-. 


Insert your name and address here if Box Number required 








CHARGES : 


Box Numbers | - extra 





cececenccenenceneeeqeeee 





CHEMICAL & PROCESS ENGINEERING, June 1952 
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The fundamental principle of the ‘‘ Universal ’’ mixer 
is adaptable to innumerable industrial purposes and 
‘*Universals "’ are made in a great variety of types and 


sizes: jacketed for steam or brine circulation: for 


mixing under pressure or vacuum: the design and 


set of the blades and the relative speeds at which they 


revolve are all variable to meet differing requirements. 


Here are front and rear views of 
a Size 15 Type Vill Class B.B. Mixer 
with electric heating incorporated 





and automatic trough-tilting by 


auxiliary motor. 


The smaller picture is of a Size 3 
Type | Class B.S. laboratory mixer 
driven by fractional H.P. motor, 
and these machines are merely 
representative of our very wide 
range of standard sizes, types and 


classes. 





BAKER PERKINS (EXPORTS) LTD mein ck danas. Ke oa 
Westwood Works, Peterborough. ENGLAND 


| 
| desired, to evolve special machines for parti 


ular requirements. 


